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O effects, and are- suitable for administration by inhalation and useful as therapeutic agents for respiratory s>'stem diseases or die like: 
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a^'fb^tj 1 "EMzMLx. 1 ^:;i/-'3itJ^;K iif * b < J* 1 ~ 1 0 ^jvt-r^ 

25 il.h;&5T#§o 

±fBKf£:{::43t.^T. it^m (v) tbTiE^«©>fi::^ti:^Mt-§^'&. 

tt^fi^tifc^LT 1 ^«om*^^¥^Ef ^ ;i <hdws b < . mmmtLxm\:-^m 
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-g-ti (1 1-3) ommt'^m^^M'r^t^^t.'^^m^ (i i-s) omm^t 
^mt. i^^m (v) (Dm^t^mnrnzi : i(Dm^-vK}t--^'&^zti)tmh0 

^b<, ft^t/ (I 1-3) ©m^^fflf^t^tt, :^K^smz:^n^j^B\^m 

^a»cDi^^?4«> '^mum&ommRzsmmt'^m (i-s) ©^^^^tc 

^ • >'>-fev';^ (Protective Groups in Or 
ganic Synthesis). T. W. i^U— > (T. W. Greene) 

John Wiley & Sonsth(1981^) mzmm(D:^f^Xit 

'tnizmc^:^miz'iit-DX. mA.\mxi,mM^m^>^Mmm^s Tf3it>-^. 
^^—=.y^jmmm^m\^^^i^mmjtim\z^y)nt>n^o 

-fi^ (VII) 
Ar O 



— B^^-m 

Rll (bpoi) 




H 
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y). -^^ (1-4) 



HO- 







F 





O r5 

C— O B^^-N 



(1-4) 



[^4^, Ar. R\ RK R^RnR'^mmoM^^mr^i xm^n 

10 (VII) x^^ti^it^mo thxu. mmm^mnz^n^ 

it^m (I i-i) (Dm,tw\U(D^^m^'r^'itifix^^. 
—wt^ (VII) xm-^n^it^m<omjtRmt. m?L\tm^^i- 1239 
7 o^<L^m\zum(D:^mx\t^n\zm^:bi3mzm^x. m^u. zffimnm.'^ 

15 (Dumxmm:t^^h\z^r}ff^^t.t^-x:^^ zifi=]^-i^o^xm^n^m(D 

mh\^x/-%'7-j^2^^m^^^Mrm7mi\i\z^'oxnoz.tii^xn^o 

wmP7)v^)vm^m^^x'^n^W{LkM-^mx\t.'tn\zmb^^mz^^xn 
20 o^tmx'^^. 

RJE&^T^. jl^©M<£fi^Vi, — ISi^ (1-4) x^-^n^it^(i^x\t^(D 
±l2CD;^}*(Ci;D#e.nfc-|S^ (I-l) . (1-2) , (1-3) ^L<< 

f± (1-4) Tg^n-S'fb'&tix^i^oii©^^ • ffiMtt, m7iUi^^)^^)v. 
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'-^^ (i-i) x« (1-2) rm-^n^it-^mo^x-r-m-^n^m-tty 
5 (i-i) xtt (1-2) r'm-^n^it^m^m^:^mi^^^mvrc:fjyAiz^ 
(1-3) ^b<ji (1-4) •T!m-^n^it^^x\t^(Dm}t. ^^miz 
-is^ (I -3) (I -4) Ta^n^'ffc'&j^jt, ^om^bxmifif -5 

±m(Dm.(D^w^:^mtLxit. wi^it-^^ (i-s) xit (1-4) 

(I I-l) . (III). (II-2). (IV). (II-3). 

(v) x\t (VII) T^^n^Yb-^t/tt, mximm^a^mi^^^\ 
. ::5:i^tB®©;5-fe [h^^^wo 98/0564i -^^^^ ai^^Hwo 9 9 

20 ^4 0 0 7 0-^^^, Hg^^^WOO 0/3 1 0 7 8-^^#, T>W>t- • 

. ^ >>§7w_-j-^3^;^ . Xx^f '>a > (An g ew. Chem. Int. E 
d i t. ) > 6^, 5 6 6H (1 9 6 7^) ; iyy±y^^ • n^n-^-S/ 
a> (Syn t h. Commun. ) . 2 5#. 8-^, 1 1 7 3H (1 9 9 5^) ; 
m. 27#. 14^. 2 3 9 3M (1 9 9 7^^) ; • rt:/ • ^T- 

25 ^;/i7-^5XhU- (J. Org. Chem. ) , 52#. 1700K (198 
.7^) ; 5 7#, 2 4 9 7K (1 9 9 2^) X«cne.(5[)^fefc2p 
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HO- 



Ar O 
II 

— C- 



■0-— OH 



HO — 2 



HO- 



Ar O 

~C — O — aPP 



HO- 



Ar O 

—C O — AP 



(II) 



pOp> 



— — N 

/. 



>20 



— — N* 



.RP 



(apo) / (bpop) 

R'*^ R= 



■^nmm\t~m^ (II) Ta$ns<fci 



10 It. -is^ (II) x-m-^n^it-^mt. -^^vvBi-^n^j])\,ts>^xit^ 
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-m: (I i-i) , (1 1-2) xn. (i i-s) T^$n^^b^ti«. - 

ilW0 9 8/0 5 6 4 l^^|g|Bm©;5-^{Cj;oT#-5ilt;05T^§. 

. ;i/3}^>mi^;i/{C^bTl~5^;K $fSU<«l~2^;i/©^fflF*3i:-r'5Ci: 

5^;i/x— 7=-;k xh^hHn77X N, N->?p<5^;P71n;1/AT5 

'^>-if>> b;i/xx i^DD^>if>, mp<5^i/x ^aut^)VA. mm. 
it^m. v^^nnxiJ'X hUi^anx5=-l/>^^ Xit^n^mmo^W^^Tfjm 

~i 0 ccirab-s. 

^J^l^r^^tt, 3l^, 5 ^Fb1~ 7 B ^ff^ b < « 1 0 :$^Fb1~ 2 4 ^rslT^So 
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P [5. 4. 0] -Jiy (DBU) , 1, 5-i^71fEvi7D [4. 

3. 0] /t-^-OLy (DBN) ^©^3MJ|gj«7$>:m{ilfUv>, 

4->^^^;v7^/if U5^x bfn>jx )V^z^y. ^/ux -i'y4^/u># 

sM:^scD^g^»fi. —^^i_-i:^-^n^t})v^ymxu^(D^m'\&.mMW i 

mmt^z.t.fs.<. mated; 19 , 7^y*xtt-r^ys®#^s©i^s;s^fi^ 

^tc. IMUltrnzmCX. (II) OA^fC*5tj--5R^ R2ox«R^ 

lJCi^i^P7;i'=^;VS;&^e>fcK§S^.};0^^$nsgglS^^bTViTt)d;Vi^^i^7 

;wws^SAf §^:<t}cj;oTfe-^i^ (I I) x^-^n^it^m^mm-^ 

XttR*°fc:*B^-r§S/&57K^j[^^-e^s^-&#i<fc. (a) -|gst;5 
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^mi'EMzMVT. 1 ^;i/~3i^j^;k $fSU<«i-i o^;i/iT-5e:<i:;^>^^ 

N. N-e^p^^jl-T-UX 1, S-S^Tiftfv'^J/D [5. 4. 0] '>>y^;^7- 
15 7-X> (DBU) , 1, S-^^nftiS/^^O [4. 3. 0] y:^-5-X> (D 
B N) 3 »i»:^75 > : M^f^tf U ^--J:^^)V7^ / tf u >^>,- 

t!nu>, ^yux -r y4^/u>#c^5^#]^7$>3&wsn, # 

20 ^?*b<(i:i~i o^:;i/^:-r^e:i>65-e#^. 
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HO- 



Ar O 
II 

— C — O — OH 



HO — aP"^ 



HO- 



Ar O 

— C — O — AP"^ 



(VII ) 



tiit. (VII) x'm-^tL^i\:^mt. -^^rvm-^n^^jv^ymx 

Km^mmi$t-i&^2ym-^n^^t^mt(DKmzmuxn^:iti!}^v^^o 
KitmrWi. ®^©Ms^ffVi> (VII) xm-^n^it-^m^m^^ 

XBBWio^^ [H^^piwog 8/0 5 6 4 m^i^m. mi^'^m 

wo 9 9/40 0 7 0^^^, a^^PiWOO 0/3 1 0 7 8^^^, if#§l¥l 

- 1 2 8 9 7 o^^ii##B|] ^^i^^ummm • 
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5 A->^*U-:/;^ (Ha r g r e ave s) €)0;^^ [Br. J. Pharma 
col., 10 7#, 494-50lM(199 2^) ] ^^^LXtfofco T 

y^'- (Receptor Biol o gy^fc^) , 0. 2 nM [^H] -N- 
^5^;i/;;^n/J?^$> (8 4C i/mmo 1 , New England Nucl 
10 e a rM) ]SLt)^^Mi^'fb-a-tl^O. 5m 1 05 OmMb U7>-:^^, 1 OmM M 
gCU, ImM EDTA^^ (pH7. 4) tf^T^tg. (^^12 0~2 S-C) , 
1 2 0:J^rBK>4^n.^-M^;fe^^^;^7^;i'5'- (P ac k a r d a.-:7-f 
;PiS7-yU'-b GF/C) T©?lltiib> 1ml ©^J^b;^hUX-|g^n-/ 

:7t-t4Ihi^^L/^o 7^;i^i57-^5 ccTi^rsm^t^. e/>^i/-^- (p 

15 ackard T-f i7Dv>^0) ^llP;tT7-f ;i/iS'— {::®^Lfc [^H] -N 
- (Packard h'>:/:^7'^> h) TSll^Dfeo [^H] -N-;<^;i/ 

20 rJ^yjUyy (Cheng and P r u s o f f ) [B i o c h em. 

Pharmacol. , 2 2#, 3099-310 8M (1973 ] 

•r^^m\:.'^m(DmB. (iCso) .fco^mL/cj^ii^^ (kd jCcfci^^Lfco 

^1 A;^;^yvm,:sLrj?m,#^f2^^^pa#<-^ffi 





Ki(nM) 






ni2 


ni3 


1112/1113 




29.1 


0.425 


68.5 




4.76 


0.079 


60.2 



25 ±l5«l{C^-rM^J&^e>§ge>;6^7^^p(C, *^BJ©{b^#/ttA7.;!7U>m2g 
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AXtl U >^mi^1i^^Um (in vitro) 

*MM^tt^SlCtA^Viffofco SD^^Ittt^^y h (300~500 g) ^Msk 
5 :i&'i>M^MiiJL/fc. ^2^^ 2 Om 1 U'y;j^-^>if ^-T b^*^ 

(95%02, 5%C02m 3 2"C) T^feL./tx'iJfp^Xt=F«ilM^M;f30. 

:^7;i/Ali-JI. (1. 7nM~36mM) 3^ffl»tcT^« 

^mommm^i 0 0% tvxmvTc. :^mM<Dit^mmmiz^^MmKmmm 

2) mmyyh^mz^n^mMM^^^wt^imm 
15 :^ummt'^mzm^n-:^rco sDma&^u/h (soo-soog) ^mn 

(95%02. SXCO^mn., 32t:) T^feUfcT^^xWi^{l, 

og.B±mi3 0. Q sizTmMhTco n:^(Dmti\mRmzmmLrco imm 

20 ^^ibLfc^. 1 0-*MCD:^j;i/;tzi-;Wc:j:t9 2lHli|Xil^-ii-. 2lHiao^;i/n3 

Bi^t^fo^fl^VrcU^iZ, veh i c 1 e $)^\^^tW^<t'a%^i^■¥L. ^(02 
0:5>»e>;^j;Wtn-;Ki. 7nM~3 6mM) ^ 3MMT^»6Ulc:S-^L. 
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12 J^:^iO^)l^^mW^m'^mi\n vitro) 



10 



15 



20 



KpCnM) 



9.6 
10.6 



0.044 
0.21 



M2/M3 



218 

50 



5 AX:^ U yU^^^immU^ (in V i V o) 



25 



1) mm^ y^\z^n^mf^^m&^m mx^m 

2-3 6^^t^.(l 0~1 5kg) OJ|'lit*-^;V:^5&^^Lfco ^>hAVVH 

(3 0mg/kg) ^Ml^^-l^fCcfci^^^^. m®*na.-l/^JfAbfco 

wm:m^tim'^\.rcmz. tt^v^^^v (tck~6iooh. ^^xxh^h) 

^^0^1^-3 g >JS. ^31:feit7KJct, 4 0 0 0 0 Ai g/m 1 J: DM^2 0 0 0 
0, 10000, 5000, 2500, 125 0, 625, 312. 5, 156, 
7 8/zg/mlcDl 0SPg(Dxi^t^|RL}to U >^M^7;^ h;Jf ^ 

mt}^ ^ 1 mm&.±(Dmmx{>f3i< th2 mm^u nrnmo^^Kit^^^-r^ 

^mMm (Img/ml) 0^X^-^\t. ^>h/VV}i^'-)]/mBT (3 0m 
g/kg, i. V. ) , TXhifyyo^^-^y^y^-^—^m^^XlO^mn^Tzo 
KA^-^5;«'S:^/4B#FHimfC, /l^-n U >S^AM^^^^fTVi, 

^7^, 'i^^mm-^'itxtt^^mmLrc, 
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i^mt^m<DmM^ismi!^^ (sh i f tm) -A^^^^i^tzo ^©i^^ 

shifHt = — 





shiftH: 












>30 


>30 


5.8 




>30 


>30 


3.9 



5 . ±Mms\z^-tmmi^^m^i}^n.^^\z. :¥mm(oit'tmtm^%m^m^^ 

if-mmit-^mt. ±U(on^mM(DmmjLn.^V5(Dtcmzmmz^m'r^\z 
g^uT. '^m\zm^. M^m\z^^-^n'D^mmtt%\z. WL^-\zm\^tz.nm 
15 \zmMitT^z.t.f)^x^^. mmmt\^x\t. mm^m\z^\^^xm.nm^^^n 
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15 «i. 0-6 oa»%(^iij^T#wr§c:<i:>o^^T$§o e:ne.cDMm, sfc, 

-I^^PS-^cD^-^, fiKAlH^;tD, 0. l~lOOmg/kg 
20 ^£l~^lElti^)'ttT. S;*tl^MnS^®«^J*. 0. OOl-lOrag/kg^ 

^ ^ n -r ^ ito 0 ^ fl) s 

25 e>PI^^n§t)OTt^?5:Vi. 

. ^JSfil 1 

4- ( ( (2R) -2- ( (IR) -3. 3-S^7;l/:tD'>t^a^>5^;|/) - 

2-bHn:^~>- .2-7xn;i/x^y-<ji.) :t^r-» -i. i — :^>^5^;i/tf^u 
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l-/5^;Hf^Uv>-4-'r;i/ (2R) -2- ((IR) -3. 

hf^Uv>-4— r;u (2R) - ( (IR) -3. 

Jl/xkF (S5%7i^mm 0. 0.3ml (D^^/ -;H ml ^^t::. SS/S^Cfe 
igStT43Vifc7jcm^l::x7/4^r>^:hhU':7A<J::l'ft;M^ (1:0. 5) ©0. 

9mg^#fc. 

urn 2) 

4- ( ( (2R) -2- ( (IR) -3. 3->^yJl:tUiy^UO^)V) - 

2-bHD^>'-2-:7x-;i/x^y-r;i/) -i, i -v;)^5^;i/e^u 

i-^5^jutf^Us^>-4— f;u (2R) -2- ( (IR) -3. 3 —yy 

JV:tUiy^U^yf)V) -2-t HP=^r5^-2-7x— ;i/XiS7yx-M 8mg 
\Z 1 OX^it^^JV-yt h U;i'?§^0. 5ml $^^a{CT*n^, 

20 i^^:7^'- [ODS-AQ 1 2 0-S 5 0 (YMC^fcM) ] (?§ffl^J$ : t- h 

^H-NMR (DgO, (5PPM) : 1. 7 8-2. 3 6 (lOH, m) , 2. 
7 2-2. 8 6 (IH. m) , 3. 02 (3H. s) , 3. 04 (3H. s) . 
25 3. 18-3. 61 (4H, m). 5. 04-5. 17 (IH, m). 7. 40 
-7. 60 (3H. m), 7. 60-7. 72 (2H, m) 

ESI -MS (m/e, (CgoHgaFaNOg) +(i:LT) :3 68 
^»J2 

4- ( ( (2R) -2- ( (1 R) -3. 3--Jy}V-tUzyC^u<y=^)l) - 
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2-hHD4^y-2- (4-?^5^;i/7x-;i/) X.^/^M :t^zy) -1. 1- 

tr^U>^>-4— r;U (2R) -2- ( (IR) -3. 3-v7;i':tnv^ 
D^>5^;i.) -2-bHD:^^i/-2- (4-^5^;i/7xZi;i/) XiJ'/x-h^&ffi 

^H-NMR (CD3OD. (5 PPM) : 1. 6 8-2. 2 5 (lOH, m) . 

2. 3 2 (3H, s) , 3. 12 (6H, s) . 3. 13-3. 4 6 (5H. m) . 
4. 9 7-5. 0 8 (IH. m) . 7. 21 (2H. d. J = 8. 4Hz) . 7. 

10 49 (2H. d, J = 8. 4Hz) 

ESI -MS (m/'e, (C21H30F2NO3) +tLT) :3 82 

HiS^si 3 

4- ( ( (2R) -2- ( (IR) -3, 3--Jy)V:tazy^n^>^)l) - 
2-bFD=t^$/-2- (4-tf-;V7xx;i/) x^/-<;i/) -1. 1- 

^f^U$^>-4— r;i/ (2R) -2- ( (IR) -3, S--Jy}V:tUzy^ 
u^y^jl) -2-kHn4^S/-2- (4-tfx;i/7xXji/) x^s^yx-h^ffi 

20 ^H-NMR (CD3OD, 6PPM) :1. 67-2. 33 (10 H, m), 

3. 14 (6H, s) , 3. 16-3. 46 (5H, m) , 5. 02-5. 10 
(IH, m), 5. 25 (IH, dd, J = l. 8Hz. 11. 7Hz), 5. 

80 (IH. dd, J = l. 8Hz, 17. 7Hz) , 6. 73 (IH, dd, 

J = ll. 7Hz, 17. 7Hz) , 7. 46 (2H, d, J = 8. 4Hz) , 
25 7. 6 0 (2H. d, J = 8. 4Hz) 

ESI -MS (m/e, (C22H30F2NO3) +tbT) :38 0 

4- ( ( (2R) -2- ( (IR) -3, 3-z^yjl:^Uzy^n^y^)\,) - 
2-bHn4^->-2- (4-x5^;i/7xx;i/) x^y^jV) -1, 1- 



wo 02/04402 . PCT/JPOl/05987 

40 

tf<'J5^>-4-^;W (2R) -2- ( (IR) -3. 

■ u^y^ji:) -2-kKD:^$/-2- (4-x5";i/7x-;i/) x^j^yx-h^^ 

. ^H-NMR (CD3OD. (5 PPM) :1. 22 (3H, t. J = 7. 7Hz), 
1, 60-2. SOdOH, m) , 2. 64 (2H, q. J = 7. 7Hz) . 
3. 12 (6H, s) . 3. 0 9-3. 43 (5H, m) . 5. 02-5. 10 
(IH, m) , 7. 24 (2H, d, J = 8. 5Hz) . 7. 53 (2H, d, 
10 J = 8. 5Hz) . 

ESI-MS (m/e. (C22H32F2NO3) ^tUT) :396 
5 

4- ( ( (2R) -2- ( (IR) -3. 3-v7;i/:tn'>^n^>5^;i/) - 
2-bFa^'>-2- (4-y)V:tnyx.-)V) jz^y-jjv) :t=^-» -1, 1 
15 - 1: ^ U y ^ y p ^ 

tf'^U>^>-4— r;i/ (2R) -2- ( (IR) -3, 3->'7;i/:rDe/ir 

.20 ^H-NMR (CD3OD, (5 PPM) : 0. 8 0-2. 3 5 (lOH, m). 

3. 0 5-3. 2 0 (IH. m) , 3. 30 (3H. s) , 3. 44-3. 75 
(.2H. m) . 3. 62 (3H. s) , 3. 9 5-4. 3 0 (2H. s) , 5. 

15-5. 25 (IH. m). 7. 03 (2H, t. J = 8. 8Hz), 7. 6 

8 (2H, dd, J = 5. 4, 8. 8Hz) 
25 ESI-MS (m/e. (C20H27F3NO3) "'.fcLT) :386 

4- ( ( (2R) -2- ( (IR) -3. 3--Jy}]/^Ui^^u^y^)V) - 
2-bHa^'>-2- (4-^DD7xx;i/) X.^J^}V) :t^->) -1, 1- 
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h'^'J>^>-4— r;!/ (2R) -2- ( (IR) -3. 3 -i^yjV^nzy^ 

'H-NMR (CD3OD. 5PPM) : 1. 6 0-2. 3 2 (lOH, m) , 
5 3. 1.5 (.3H, s), 3. 18 (3 H. s). 3. 20-3. 50 (5H. m). 
. 5. 0 3-5.12 (IH, m) , 7. 39 (2H. d. J = 8. 4Hz) . 7. 
6 3 (2H. d. J = 8. 4Hz) . 
ES I -MS (m/e. (C20H27C 1 F2NO3) +i:bT) :402 

mmm 7 

10 4- ( ( (2R) -2- ( (IR) -3, 3--Jy)V^uy!7U<y^)V) - 

bf^Uv>-4-^;i/ (2R) -2- ( (iR) -3. z-^:^y}V^uy^ 
u^y^)V) -2-hKP4^v-2- {4:-yu=Ey:c-)\y) x^yx-h^ffi 

^H-NMR (CD3OD. 6PPM) : 1. 6 9-2. 3 3 (lOH. m) . 
3. 15 (3H, s), 3. 18 (3H. s). 3. 22-3. 45 (5H, m), 
■'5.04-5. 11 (IH, m) , 7. 5 2-7. 6 2 (4H, m) . 
ESI-MS(m/e, (C20H27B r F2NO3) +tbT) :446 

20 %mm 8 

4- ( ( (2R) -2- ( (IR) -3, 3--Jy)V:tuy^u^y^)V) - 

2-hHo^->-2- (2-^^dd:7xx;p) x.^j^)V) ^^y) -1. 1- 

t!-^U5^.>^4— (2R) -2- ( (IR) -3, Z--Jy}V^uy^ 
25 u^y^)V> -2-t:HD^'>-2- (2-:57oa7x-;!/) x^yx-h<&ffi 

^H-NMR (CD3OD. (5PPM) : 1. 5 2-2. 3 2 (lOH. m) . 
3. 04 (3H. s), 3. 09-3. 45 (5H, m), 3. 13 (3H. s), 
5. 05-5. 13 (IH, m) . 7. 2 9-7. 4 3 (3H, m) , 7. 76 
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- 7 . 8 0 ( 1 H. m) 

ESI-MS (m/e. (C20H27 C 1 F 2NO3) +ibT) :402 

4- ( ( (2R) -2- ( (IR) -3. Z--Jy}]/:^Ui/^U^y^)V) - 
5 2-bHD^'>-2 - (2, 4->?7;i/:tn7x-;V) Jl^^ J ^ )V) - 
1 . 1 - -J^ ^J]/ If ^ U v:!"^ A y D $ F 

H^Ui^.>-4— r;i/ (2R) -2- ( (IR) -3, 3-Pyjl:tUi^^ 
n^>^)V) -^2-fc:HD:^>^-2- (2, 4 -$^:7;i':tD7xr:;i/) X^yx 

10 bT#fc» 

^H-NMR (CD3OD. 6PPM) ; 1. 7 0-2. 3 4 (lOH. m) , 
3. 16(3 H. s). 3. 17 (3H. s). 3. 20-3. 52 (5H, m), 
5. 06-5. 17 (IH, m), 6. 93-7. 09 (2H, m), 7. 68 

- 7 . 8 0 ( 1 H, m) 

15 ESI-MS (m/e, (C20H26F4NO3) +i:UT) :4 04 
HJSIRI 1 0 

4- ( ( (-2R) -2- ( (IR) -3, S-z^y)V:tUi^^U^>^-JV) - 

2-hFP4^'>- 2- (1, 3-^>yw^v-;i/-5— r;0 x^y-Y;i/) 

rt^v) -1, l-z^^^)l\i^^)z^-^2>. yu^Y^ 
20 lf'^U>^>-4— fJl' (2R) -2- ( (IR) -3, 3-5^7;i/:tn'>ir 
U^>^M - 2 -t FD^r'>-2 - (1, 3-^>ye^;i-^V-;V-5-'1';i/) 

. ^H-NMR (CD3OD. (5PPM) : 1. 6 7-2. 3 3 (lOH, m) . 
25 2. 9 5-3. 5 0 .(5H, m) , 3. 15 (3H. s) , 3. 18 (3H, s) , 
5. 01-5. 11 (IH, m). 5. 95 (IH, q, J = l. IHz), 6. 
84 (2.H. dd, J = 0. 8Hz. 7. 8Hz) . 7. 1 1 (IH, d, J = 
7. 8Hz), 7. 13 (IH. s)- 
ESI-MS (m/e, (C21H28F2NO5) +<hl.T) :412 
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mmm 1 1 

4-( ( ( (2R) - 2- ( (IR) -3, Z-z>y)V-tU-y^U^y^M 
-2-b FP4^->-2-7xr:;Px^y-r;i/) -t^i^) -i. 1-$;^ 

5 H-^Uv>-.4-^;i/p^5^;i. (2R) -2- ( (IR) -3. Z-^Jy)V^ 

□ v/7o^>5^;i>) -2-b KD^v- 2 -7xri;i/XiS^yx- 

^H-NMR (DjO. 6 PPM) :1. 52-2. 26 (11 H, m). 2. 
99 (3H. s) , 3. 15 (3H. s) . 3. 20-3. 51 (5H, m) . 
10 4. 02-4. 22 (2H. m). 7. 23-7. 42 (3H. m), 7. 58 
-7. 6 8 (2H, m) 
ESI -MS (m/e. (C21H30F2NO3) +i:l.T) :3 82 
12 

4- ( ( ( (2R) -2- ( (IR) - 3. ^--Jy)V^Uiy^U^>^)V) 

15 -2-bHa^v-2- (4-p^5^;i/7x:^;u) x^y>f;i/) :t^v) p^5^;i/) 
-1. 1->^^^;VH^U>?X'^A >^P$H 

if^u>'>-4— r;M5^;p (2r) -2- ( (ir) -3, z-z^y)V^ 
u-y^u^y^)V) -2-t:Ha^v-2- (4->.5^;i/7xx;i/) jl^jjl- 

20 tl^X^tio 

^H-NMR (CD3OD, (5PPM) : 1. 5 9-2. 3 0 (1 IH, m) , 
2. 37 (3H. s) , 3. 03 (3H. s) . 3. 20 (3H, s) . 3. 2 
.3-3. 55 (5H, s) . 4. 15 (IH, dd, J = 5. 7Hz. 10. 8. 
Hz). 4. 2.3 (IH, dd. J = 6. OHz. 10. 8Hz) , 7. 23 (2 
25 H. d, J = 8. 2Hz) , 7. 53 (2H, d, J = 8. 2Hz). 

ESI -MS (m/e, (C22H32F2NO3) +ttT) :39 6 
HJS^^ll 1 3 

4- ( ( ( (2R) -2- ( (IR) -3. 3-v^7;U:^Dy^P^>5^;i/) 
-2-hHp:^->-2- (4-X^;i/7xx;i.) X^y^Jl/) :t^-» ^5^;i/) 
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lf^U5^>-4— r;M5";i^ (2R) -2- ( (IR) -3, 3-zPy}l:t 
5 tLX^fco 

^H-NMR (CDaOD, (5PPM) : 1. 21 (3H, t, J = 7. 5Hz) . 

1. 52-2. 24 (11 H. m). 2. 62 (2H. q. J = 7. 5Hz), 

2. 90-3. 49 (5H, m), 2. 97 (3H. s). 3. 13 (3H, s). 
4. 09 (IH, dd. J = 6. 3Hz, 11. 4Hz) , 4. 16 (IH, d 

10 d. J = 5. 7Hz, 11. 4Hz) . 7. 20 (2H, d, J = 8. 4Hz), 
7.5 0 (2H, d, J = 8. 4Hz) 
ESI-MS (m/e. (C23H34F2NO3) +tUT) :410 

mmm 1 4 

3-X>H- ( ( (2R) -2- ( (IR) -3, 3-i^y)l:tUi^^U^> 
15 -2-hFP4^'>-2- (4-^^aP:73::::;i/) x^y-f;!/) - 

8, 8->?^5^;i/-8-yV-7tfyj7p [3. 2. 1] :t^^> :/P$ H 

3-X>K-8-T1flf>'i7P [3. 2. 1] :t^7^-3— r;i/ (2R) - 
2- ( (IR) -3, 3--yy)V^Uzy!7Uy^y^}V) -2-h ^*P^->-2- 
(4-^^7PP7xx;^) XiS'/x-h^^i^i, ^JiMli:lim©:;^SlrMilUT 
20 ^'fb'&tf^^aib, il^a#<i:bT#fc. 

'H-NMR (CD3OD. 6PPM) : 1. 5 7-2. 3 2 (1 2H. m) , 

2. 56-2. 72 (2H, m). 3. 06 (3H, s), 3. 14 (3H. s), 

3. 21-3. 34(1H, m), 3. 72-3. 82 (2H. m), 5. 06 
(IH, t, J = 5. 9Hz) . 7. 40 (2H, d. J = 8. 8Hz) . 7. 

25 6 0 (2H, d, J =8. 8Hz) 

ESI-MS (m/e, (C22H29C 1 FgNOg) "'iLT) :42 8 

mmm 1 5 

3-X>K- ( ( (2R) -2- ( (IR) -3. 3->^7;i^:tP'>^P^> 
5^;!/) -2-hFP^i/-2- (4-:/p^7xx;l/) X^y^Jl/) :j-^y) - 
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8, 8-yp<a=-;l^-8-7\/-7b:'>^P [3. 2. 1] :tif^y yp^H 
- 3-X>h'-8-7ifl:vi^D [3. 2. U (2R) - 

2- ((IR) -3, Z--Jy)V'tUiy^U^y^)V) -2-hHP^i^-2- 

^H-NMR (CD3OD. (5PPM) : 1. 7 5-2. 3 0 (1 2H, m) , 
. 2. 57-2. 72 (2H. m). 3. 05 (3H, s). 3. 14 (3H. s), 
3. 20-3. 34 (1H, m), 3. 72-3. 80 (2H. m), 5. 07 
(IH. t. J = 5. 7Hz) , 7. 55 (4H. s) 
10 ESI -MS (m/e, (C22H29B r F2NO3) +tLT) :4 7 2, 4 7 
4 

mmm i e 

(3R) -3- ( ( (2R) -2- ( (IR) -3, 3--jy )V^Uiy^U^ 
y^)V) -2-bFP^'>-2- (4-^5^;i/73:3:;i/) jl^/^m :t^y) 
15 -1, 1 -;^;><5^;i/b°D'J vxr>A T^P^ H 

(3R) -.tfP'J>'>-3-^;i/ (2R) -2- ( (IR) -3. 3-i?7 

)V'tuy^u^y^)V) -2-tKP^>'-2- (4-^5^;i/:7aix;i/) y 

20 ^H-NMR (CD3OD. 6PPM) : 1. 6 5-2. 3 0 (7H. m) , 2. 
31 (3H, s) , 2. 6 7-2. 8 2 (IH, m) . 3. 03 (3H. s) , 
3. 19 (3H. s), 3. 20-3. 3 4 (IH, m), 3. 53-3. 88 
(4H, m) , 5. 44-5. 5 3 (IH, m) , 7. 20 (2H, d, J=8. 
6Hz) , 7. 46 (2H, d, J = 8. 6Hz) 

25 ESI-MS(m/e, (CzoHzaFgNOa) +iLT) :386 

^mm 1 7 

(3R) -3- ( ( (2R) -2- ( (IR) -3, Z-i>yMUz/^u^ 
>^^) -2-bHP4^->-2- (4->^;U:tP7xXjP) X^y^Jl.) :^^-» 



-1, i~y^^)V\d.u^)-j-^h. :/p$ F 
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(3R) -h'DiJ>'>-3— r;i/ (2R) -2- ( (IR) -3. 3-v7 

}V:tui^i7a^>^M -2-tHD^>'-2- U-y)V'tuyx.~)V) jl^ 

5 ^H-NMR (CD3OD, (5PPM) : 1. 5 2-2. 3 6 (7H. m) , 2. 
69-2. 87 (IH, m), 3. 10 (3H, s), 3. 21 (3H, s), 
3. 04-3. 37 (IH. m). 3. 54-3. 91 (4H, m) . 5. 4 7 
-5. 5 7 (IH, br) . 7. 0 2-7. 17 (2H. m) . 7. 5 7-7. 
6 9 (2H, m) 

10 ESI-MS (m/e, (C19H2SF3NO3) +<i:LT) :372 

mmm i s 

(3R) -3- ( ( (2R) -2- ( (IR) -3. 3-z^yjV:tUzy^U^ 

>^;i/) - 2 -b Kp^^S/- 2- (4-^pn7ji:i;i/) x^y^;^) rt^v) 
- 1 , 1 - h° g U ■^x':? A $ H 

15 (3R) -t!PUi^>-3— r;i' (2R) -2- ( (IR) -3, 3-v7 

. ;p:t-p>/i7D^>^;w -2-tFP^e/-2- (4-i^ppyxx;w x^y 

^H-NMR (CD3OD, aPPM) : 1. 6 2-2. 3 5 (7H, m) , 2. 
20 70-2. 85 (IH, m), 3. 12 (3H, s), 3. 18-3. 28 (1 
H. m) , 3.. 2 2 (3H, s) . 3. 5 6-3. 6 9 (2H, m) , 3. 7 0 
-3. 82 (IH, m), 3. 84-3. 93 (IH, m). 5. 52 (IH, 
bf s) , 7. 39 (2H, d, J = 8. 7Hz) . 7. 61 (2H, d, J = 
8. 7Hz) 

25 ESI-MS (m/e, (C19H25C 1 F2NO3) +.hbT) :3 88 

mmm 1 9 

. (3R) -3- ( ( (2R) -2- ( (IR) -3, S -z^y JlTj-Uz^^ 
. -2-bKp:^->-2- (4-:rp^7xx;u) x^y^;t.) 

-1. l-v^^;i/lfP'J5?X'^A >^PSK 
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(3R) -tfOUi^>-3-<;l^ (2R) -2- ( (IR) -3, 
;i/:rDv'i7 0^>^;i/) -2-t:FD^>'-2- (4 -:/o^:7x-Jl/) x^y 

5 .^H-NMR (CD3OD, (5PPM) : 1. 64-2. 3 5 (7H, m) . 2. 
70-2. 85 (IH, m), 3. 11 (3H, s), 3. 17-3. 26 (1 
H. m) , 3. 2 1 (3H. s) . 3. 5 7-3. 6 8 (2H. m) . 3. 8 8 

(IH, dd, J = 6. 3Hz, 13. 8Hz) , 5. 48-5. 5 6 (IH, 
m) , 7. 5 4 (4H, s) 

10 ES I -MS (m/e, (C19H25B r F2NO3) +i:LT) : 4 3 2, 43 
4 • . 

mmm2 o 

(3S) -3- ( ( (2R) -2- ( (IR) -3, 3 ->?7;i/:t-P 

15 -1. i-vp<5^;i/}fPU':^x'[>A 7^p$H 

(3S) -k!PU5?>-3— (2R) -2- ( (IR) -3, 
}V:tUzy^U^>^)V) -2-tHP+5/-2- (4-r';i/::a-p:7x-;i/) XiJ' 

20 ^H-NMR (CD3OD. (5PPM) : 1. 5 7-2. 3 0 (7H. m) . 2. 
68-2. 86 (IH. m), 3. 11 (3H. s), 3. 22 (3H. s), 
.3. 13-3. 39 (IH. m). 3. 51-3. 94 (4H, m) . 5. 4 7 
-5. 67 (IH. br) . 7. 03-7. 17 (2H, m) , 7. 57-7. 
7 0 ( 2 H, m) 

25 ESI -MS (m/e. (CigHzgFaNOa) +tLT) :372 

mmm 2 1 

(3S) -3- ( ( (2R) -2- ( (IR) -3, 3 -f^7;U;^P->^ 
>9-)V) -2-hHP^y-2- (4-^PP7xx;i^) jLd^J-QV) :t^i/) 
-1. l-yy^^Jl^tfP'JS^X'^A :/P$K 
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(3S) -tfnU>^>-3— r;U (2R) -2- ( (IR) -3. 3-5^7 

,5 ^H-NMR (CD3OD. fiPPM) : 1. 6 2-2. 3 0 (7H. m) . 2. 
67-2, 8-3 (IH, m), 3. 11 (3H, s), 3. 07-3. 27 (1 
H, m) . 3. 2 2 (3H. s) . 3. 5 3-3. 9 3 (4H. m) . 5. 4 6 
-5. 57.(1H. m), 7. 39 (2H, d. J = 8. 7Hz), 7. 60 (2 
H. d, J = 8. 7Hz) 
10 ESI -MS (m/e. (C 19H25 C 1 F 2NO3) -^iibT) :38 8 
y 2 2 

(3S) -3- ( ( (2R) -2- ( (IR) -3. 3 -S^7;i/:tP->^ 
>^;0 -2-hHa^v-2- (4-yp^7xr:;v) x^y-r;i/) 
-1. 1 ->?p^^;i/b°nUS^-'>A yp^F 
15 (3S) -fc:nUi^>-3— 1-;!. (2R) -2- ( (IR) -3, 

}V-tU=yifU^>=^)V) -2-kKP^>'-2- (4-7'P^7xX;i/) x^ y 

^H-NMR (CD3OD, (5PPM) : 1. 6 1-2. 3 1 (7H. m) . 2. 
20 70-2. 85 (l.H. m). 3. 11 (3H, s). 3. 16-3. 26 (1 
H, m) , 3. 23 (3H. s) . 3. 5 6-3. 8 9 (3H, m) , 3. 90 

(IH, dd, J = 6. 3Hz, 13. 6Hz), 5. 4 7-5. 5 7 (IH. 
m) . 7. 5 4 (4H. s) 
ESI-MS (m/e. (CigHggB r F2NO3) +^:bT) :43 2, 43 

25 4 

mmm 2 3 

4-((((2R)-2-((lR)-3. 3-y7;i/:tPv^P^>5^;W) 
-2-l:iHP4^'>-2-7xx;ux^y<jU) -t^i/) /5";t/) -i. i-^jj. 
^)V-1, 2, 3, 6— xh7bKPlfU>^::i'^A 7^p$ K 
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1. 2. 3. 6-xh^kHDt:'J>^>-4— f;M5^;i/ (2R)-2-((l 
R) -3, 3--Jy)\^-tUi/^u^>^)V) -2-}i\^ti^-y-2-y3L-)VX. 

5 ^H-NMR (CD3OD, (5PPM) : 1. 5 8-2. 4 5 (m, 8H) , 3. 
06 (s. 3H) 3. 07 (s. 3H), 3. 19-3. 48 (m. 2H), 3. 
45. (t, J = 6..3Hz. 2H). , 3. 89 (brs, 2 H) , 4. 6 6 (A 
Bq, J = 13. IHz, IH) , 4. 71 (ABq, J = 13- IHz, 1 H) , 
5. 62 (brs. IH), 7. 22-7. 43 (m. 3H), 7. 55-7. 
10 6 8 (m, 2 H) 

ESI -MS (m/e, (C21H28F2NO3) +iLT) :38 0 

mmm2 4 

4- (2- ( ( (2R) -2- ( (IR) -3, 3--Jy)V^Uzy^U^y^ 
)]/) -2-hHn^v-2-7x-;vxj7y^;t/) yir=¥iy) x^^Jl/) -i, i- 
15 >^^5^;i^-l. 2. 3. 6— xh^bHDeU>^::ii:7A K 

2- (1. 2, 3, 6-5^h^bKnfcfU>^>-4— r;0 X5^;i. (2R) 
-2- ( (IR) -3. 3-v7;i/:rn->^D05^;V) -2-tHn:^v'-2 

20 ^H-NMR (CD3OD, 6PPM) : 1. 5 0-2. 5 3 (1 OH. m) , 
2. 98 (3H. s), 3. 02 (3H. s). 3. 10-3. 68 (5H, m). 
4. 21-4. 47 (2H, m) , 5. 04 (IH, brs) , 7. 23-7. 
50 (3H. m) , 7. 5 0-7. 7 7 (2H. m) 
ESI -MS (m/e. (C22H30F2NO3) +tbT) :3 94 

25 mmm2 5 

9- ( (2R) -2- ( (1 R) - 3, 3-5^7;i/:tn>-^D^>5^;i/) -2 
-bFa^->-2-7xXJi/X^y-<;V) :t^i/-3, 3 3 -7^/ 
XTH->^D [3. 3. 1] / j-y 3->?H 



(xmi) 
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3-^5^;U-3-71ft:vi57D [3. 3. 1] (2R) -2 

- ( (IR) -3, 3-i^y)V:tUi^^UO^)V) -2-t 

3-7lfevi>n [3. 3. 1] yi—9—(JV (2R) -2- ( (IR) 
5 -3,, 3--Jy)V:tUz/^U^y^M -2-hKn^v-2-7x-;i'Xi5'/ 

i^jy^^U^t-T—^^mWm^ti-^hi^'^y^- (Kieselgel™60 
F254- Ar t 5 7.4 4 (^f^Jl^^M) . ^UU:i^JVAX^^ /-)V= 1 0/1) 
tCT>^T7.xk:^T-^^g|b, mm^mmtLX. Ml:±, (9 en do*) 

10 -i^t^^vrcmmit-t!^^. mm'\±mmtvx. m:^±. Oexo*) 

(XiS2) 

9- ( (2R) -2- ( (IR) -3, 3-v:7;i.:tav't^p^>5^;i/) -2 
-t Hn:^5y-2-7a:-;i/XiS7/^;i/) ;f:^v-3, 3 ->'^5=-;P- 3 -JV 
15 XZHvi^D [3. 3. 1] /±> B-p]i(D^^ 

3-p^5^;i/-3-T1ft:'>'i57D [3. 3. 1] 7:^-9— (2R) -2 

- ( (IR) -3, 3--jy)V-tu-^ifu^y^)V) - 2 -t Fa^^i/- 2 -7 

a:n;Px^/X-h©^n^^n(D^^TX7^l/;J-7-$3'ir'(b^5^;V0. 5m Uc 

20 Si^D-Th^^^^"- (Al umi n i umox i d e "^"6 0 F 254> Ar t 5 
713 i:^)Vi;^m> . ^uu^)VJ^/:^^y-)V=2 0/i) {CTmmfSc: 

t.\Z^rim.mi\:^m^m.^h. Oendo*) -m^^\t (9endo**) - 
#^ "^tz. (9exo*) -Wii'^^t (9exo**) -W^^tl^^n^^mW^^ 

25 (9 e nd o**) 

'H-NMR (CDC 1 3, (5 PPM) : 1 . 2 1 - 2 . 3 7 ( 1 2 H, m) . 
2. 3 7-2. 5 6 (IH. br) . 2. 5 6-2. 7 4 (IH. br) , 3. 
17-3. 33 (IH. m) . 3. 5 7-3. 8 3 (2H. m) , 3. 70 (3 
H, s) , 3. 72 (3H. s) , 3. 92 ( 1 H, d. J = 3. 3Hz) , 4. 
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27 (IH, dd, J = 9. 4. 13. 9Hz) , 4. 3.5-4. 50 (IH. 
m). 5. 42-5. 53 (IH, in). 7. 20-7. 42 (3H, m), 7. 
5 0-7. 6 6 (2H, d, J = 7. OHz) 

ES I -MS (m/e. (C23H32F2NO3) *iLT) :408 
5 (9 e xo**) 

^H-NMR (CDCI3, (5PPM) : 1. 41-2. 43 (1 3 H, m) , 

2. 60-2. 71 (IH, br) . 3. 10-3. 42 (2H. m) . 3. 3 
1 (3H, s)..3. 42-3. 65 (2H, m). 3. 60 (3 H, s), 3. 
9 0-4. 0 2 (IH. m) , 4. 54 (IH. s) . 4. 9 2-5. 0 0 (1 

10 H. m) . 7 . 2 2-7. 4 5 ( 3 H, m) , 7 . 5 3-7. 6 4 ( 2 H, m) 
ESI-MS(mXe, (C23H32F2NO3) +tbT) :408 

mmm 2 e 

3-x^y- ( ( ( (2R) -2- ( (IR) -3, 
>5^;i/) -2-(::FD^'>-2-:7x-;i/X^y-f;i/) :t^i^) -8. 
15 8-i^^5^;i— 8-yyx7b:v^P [3. 2. 1] ^^^> H 

S-X^^V-S-TlfHS/^D [3. 2. 1] 'ti7^-3-'i)V:^^}V (2 
R) -2- ( (IR) -3, Z -i;y)V:^Uz^iru^>^)V) -2-hHn:^>' 

20 ^H-NMR (CDC 1 3. 6 PPM) :1. 50-2. 55 (15H, m), 

3. 10-3. 40 (IH. m), 3. 24 (3 H. s). 3. 31 (3H. s). 

4. 14-4. 35 (4H. m) . 7. 2 0-7. 4 2 (3H. m) , 7. 50 
- 7. 6 5 (2H, m) 

ESI-MS(m/e. (C23H32F2NO3) +tLT) :408 

25 mmm 2 7 

(3S) -3- ( ( (2R) -2- ( (IR) -3, 3 - v7;U;j-p'>^ 

>^;P) -2-bHD^rv-2-:7xx;i/x^y-f;i/) ^^;i^) -i, 

(3S) -tfDUv>-3— fjM^";^ (2R) -2- ( (IR) -3, 3 
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^H-NMR (CD3OD, fiPPM) : 1. 6 0-2. 4 1 (9H, m) , 2. 
5 9 2-3. 4 4 (3H. m) , 3. 1 1 (6H. s) , 4. 2 2-4. 2 8 (2 
H, m) , 7. 2 7-7. 4 5 (3H, m) , 7. 5 7-7. 6 7 (2H, m) 
ESI-MS(m/e, iC^^H^sF 2^0^) ^tVX) :368 

mmm 2 a 

(3R) -3- (2- ( (2R) -2- ( (IR) -3, 3 -z^y JV^Uzy-^ 
10 u^y^)]/) -2-hHn^'>-2-7xr:;i/X^y^;i.) X5^jt/) - 

2- ( (3R) -tfDU>^>-3— r;W X^;P (2R) -2- ( (IR) 

-3, 3->^7;i/:^Dv^D^>5^;i/) -2-tHn^->-2-7xx;i/x^y 

15 tlM<i:LT#fCo 

^H-NMR (CD3OD, (5PPM) : 1. 6 0-2. 3 0 (lOH, m) , 

2. 38-2- 52 (1H. m). 2. 99 (3 H, s), 3. 13 (3 H, s), 

3. 2 0-3. 3 8 (2H, m) , 3. 4 8-3. 5 6 (3H. m) . 4. 14 
-4. 25 (2H, m) . 7. 2 8-7. 42 (3H, m) , 7. 57-7. 6 

20 4 (2H. m) 

ES I-MS (m/e, (C21H30F2NO3) +a:bT) :382 
^t^M 2 9 

(3S). -3- (2- ( (2R) -2- ( (IR) -3, 3 ->?7;i/:f □ 

p-^>5^;v) -2-bHP^y-2-7xzi;i^x3^y^;i/) ;r4r'» x5^;i^) - 

25 1, l-y^5^;^t^PU>^X'>A yp$K 

2- ( (3S) -eou>?>-3-'i';i/) x5^;i/ (2R) -2- ( (ir) 

-3, 3-i^y)i':tUzy^u^y^jU) -2-hKP4^>— 2-7xx;ux^y 

mthxmc. 
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'H-NMR (CD3OD, (5PPM) : 1. 6 0-2. 3 0 (lOH. m) , 

2. 3 8-2. 5 2 (IH, m) , 3, 0 3 (3H. s) , 3. 14 (3 H, s) , 

3. 20-3. 38 (2H. m), 3. 48-3. 56 (3H, m). 4. 14 
-4. 25 (2H, m) , 7. 2 8-7. 42 (3H. m) , 7. 57-7. 6 

5 4 (2H, m) 

ESI-MSdn/e. (C21H30F2NO3) +tbT) :382 

mmm 3 0 

. (3aR, 6aS) -5-X>H-5- ( ( (2R) -2- ( (IR) -3. 

10 -2, 2--J^^)Vri-^^):LYUiy^u^y^ (c) tfa'j^A y^u 

$ F 

(3 aR, 6 aS)-:tiJ7iS'hHn->i^O^>^(c) fcrp-;l/-5— r;i/ (2 
R) -2- ( (IR) -3. z--jy)V:i-uzy^u^y^)V) -2-kHn^-> 

15 tl^MiiL. Mfe@#:iLT#feo 

^H-NMR (CD3OD, 5PPM) : 1. 5 0-2. 2 0 (1 2H, m) . 
2. 68 (IH, t. J = 10. 6Hz) , 2. 98 (3H, s) . 3. 02 (3 
H. S),. 3. 03-3. 45 (3H, m), 3. 46-3. 58 (IH, m), 
5. 41 (IH, t, J=4. 5Hz) . 7. 3 0-7. 4 9 (3H, m) , 7. 
20 4 9 - 7 . 6 2 ( 2 H, m) 

ESI-MSCm/e, (C22H30F2NO3) *tbT) :3 94 
Il»!l3 1 

2. 4-c i s-4- ( ( (2R) -2- ( (IR) -3. ^--jy^uy 

ifu^>^)V) -2-hFa4^'>-2-7xn;i/X^/<;P) :t4^'» -1, 1 

25 ->^^^;i/- 2 - ezijUtf^iJ ^J-y^h. y'u $ F 

2, 4-c i s-2-h'-;i/t:^Uv>-4-'f;i' (2R) -2- ( (IR) 

-3. ^--Jy)V^ui^^u^y^)V) -2-bFP4^>'-2-7xx;i/XiS'/ 
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^H-NMR (CD3OD, 6PPM) : 1. 53-1. 7 1 (IH. m) . 1. 
7 9-2. 2 9 (9H. m) . 3. 05 (3H. s) . 3. 10 (3H, s) , 
3. 14-3. 34 (IH. m) . 3. 46-3. 7 0 (2H. m) . 4. 06 
-4. 19 (IH. m). 4. 99-5. 12 (IH, m), 5. 59-5. 7 
5 0-(2H. m). 5. 83-6. 00 (IH, m), 7. 22-7. 41 (3H. 
m) , 7 . 5 6-7. 6 6 ( 2 H, m) 
ES I-MS (m/e, (C22H30F2NO3) ^^:L.T) :394 

nmms 2 

2- ( ( (2R) -2- ( (IR) -3. 3-i^yjV^n>^^u^y^JV) - 
10 2-fcKo^>— 2— 7x-;i/x^y-r;i/) :t=^iy) X5^;uhu^5^;i/7>^:n 

2- 7S.yx.^)i' (2R) -2- ( (IR) -3. 3 --Jy )V:tUi^^ 

>^)V) -2-hHD:^->-2-7xn;i/x^/x-b^^vi. mMmitnu. 

15 ^H-NMR (CD3OD, <5PPM) : 1. 6 0-2. 3 0 (6H. m) . 3. 
03 (9H, s). 3. 18-3. 49 (IH, m). 3. 60-3. 80 (2 
H. m) , 4. 5 0-4. 7 0 (2H, m) , 7. 2 2-7. 5 0 (3H, m) ,. 
7. 55-7. 68 (2H, m) 
ESI-MSdn/e, (CisHaeFaNOg) +<i:bT) :342 

20 mmm 3 3 

3- ( ( (2R) -2- ( (IR) -3, 3->^>^;i/:tDv^P^>5^;l/) - 
2-bHa4^->-2-7jix;|/X;$^y-f;i/) ':fu\l)VV^) ^^)V7y=E 

3-7^/yntf;l. (2R) -2- ( (IR) -3. 3-i^y}},^U=y{7U 

25 ^>?;0 -2-bKD^v-2-7xx;i/XiS^yx-H^ffl(,i, mmmihn 

^H-NMR (CDCI3. 5PPM) : 1. 5 0-2. 3 8 (8H, m) , 3. 
0 8-3. 3 5 (IH, m) . 3. 23 (9H, s) . 3. 5 5-3. 8 2 (2 
H, m) , 4. 10-4. 2 4 (IH, m) . 4. 3 0-4. 4 5 (IH. m) , 



wo 02/04402 PCT/JPOl/05987 

55 

4. 82 (IH, brs), 7. 22-7. 42 (3H, ra), 7. 58-7. 
7 0 ( 2 H. m) 

ESI-MS (mye. (C19H28F2NO3) +<hL'T) :356 

mmms4 

5. 1. 3 - t r an s -3 - ( ( (2R) -2- ( (IR) -3. S--Jyjl^ 
. a->^D^>5^;p) -2-b Ka^'>-2-7x-;i/x^y>r;i/) t^i^) 

1. 3 -trans - 3 -7^ 7 n^^^;!/ ( 2 R) - 2 - ( ( 1 R) - 

3, 3-i>y)l:tui^^U^y=^)l') -2-t Ho:^v-2-7x-;i/Xi$7/x 

10 - h ^m^\ mmm i <hiwi^i©:;^fiTmsbT^sYfc:'&tj^Migb. m^m'^t 

^H-NMR (CD3OD. (5PPM) : 1. 54-1. 7 1 (IH. m) , 1. 
80-2. 29 (5H, m), 2. 32-2. 52 (2H, m), 2. 81-3. 
0 0 (2H. m) . 3. 0 7 (9H, s) . 3. 19-3. 4 0 (IH. m) , 
15 4. 28-4. 41 (IH. m). 5. 06-5. 16 (IH. m). 7. 23 
-7. 41 (3H, m), 7. 58-7. 66 (2H, m) 

ESI-MS (m/e. (CaoH^sFaNOg) +i:bT) :3 68 
^5Sf !l 3 5 

1. 3-c i s - 3- ( ( (2R) -2- ( ( 1 R) -3, 3--jy)V^nzy 
20 ^D^>5^J|/) -2-l::Ha^y-2-7x-;i/X^y^;i/) y^D^ 

1> .3-c i s-S-T^yvi:?^^^^;!^ (2R) -2- ( (IR) -3, 
3-i^y)]/:tazy^U^>^)V) - 2 - 1 H D:^v- 2 - 7xX;UX:$7 y x- h 

25 UT#;fe, 

^H^NMR (CD3OD. (5PPM) : 1. 5 4-2. 2 4 (6H, m) . 2. 
32-2. 54 (2H. m). 2. 72-2. 90 (2H, m), 3. 04(9 
H, s) , 3. 12-3. 35 (IH, m) . 3. 7 8-4. 0 0 (IH, m) , 

4. 7 2-4. 9 2 (IH. m) , 7. 24-7. 4 5 (3H, m) . 7. 56 
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- 7 . 6 8 ( 2 H, m) 

ESI-MS(m/e, (CgoHjsFgNOs) +tUT) :3 68 

mmms e 

(IS, 4S) -4- ( ( (2R) -2- ( (IR) -3, 3--Jy)V^u>^ 
5 ^q^^^^;!/) -2-bFD^'>-2-:73:-;i/X^y^;i/) -2-'> 

(IS. 4S) -4-75y-2-5/:J7D^>^-;i/. (2R) -2- ( (1 
R) -3,. 3-z^y)l:tUzy^U^>^}U) - 2 - 1 KD^^i/- 2 -7x~;i/X 

10 mm^i^mtco 

^H-NMR (CD3OD, 5PPM) : 1. 5 2-2. 2 8 (7H. m) . 2. 
. 6 3-2. 7 8 (IH, m) . 3. 07 (9H. s) , 3. 0 8-3. 3 0 (1 
H, m) , 4. 7 5-4. 9 2 (IH. m) , 5. 8 2-5. 9 1 (IH, m) , 
6. 30-6. 50 (2H, m), 7. 22-7. 40 (3H, m), 7. 52 
15 - 7. 6 2 (2 H, m) 

ESI -MS (m/e, (CgiHgsFgNOg) +i:LT) :3 80 

mmm 3 7 

(IR. 3R) -3- ( ( (2R) -2- ( (IR) -3, 3-v7;i/:ta'> 

(IS, 3S) -3-7^yv't^D^>5^;i/ (2R) -2- ( (1 R) -3, 

Z --Jy.}V:^U=y ^ U^y^)V) - 2 - h Hn^v-2-7a:x;i/X37yx— h 

25 'H-NMR (CD3OD. 6PPM) : 1. 5 5-2. 3 0 (1 2H,- m) . 
3. 07 (9H, s) , 3. 18-3. 35 (1 H, m) , 3. 91-4. 09 
(IH. m) . 5. 2 5-5. 3 3 (IH. m) . 7. 2 5-7. 42 (3H. 
m) . 7. 5 4-7. 6 6 (2H. m) 

ESI -MS (m/e, (C21H30F2NO3) "^ibT) :3 82 
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4- ( ( (2R) -2 - ( (iR) -3, s--jy)V^ai^^u<y^)i) - 

2-hFP4^'>-2- (4-^aP7x-;i/) JL^y-()V) :t^i^) -1, 1- 
5 (X^l) 

(2R) - ( (IR) -3, 3-i^y)l:t 

t!^U>'>-4— 1-;!/ (2R) - ( (IR) -3, 3 ->^y;U;^-p>-i57 P^ 
10 >5";i/) -2-t: HP4^>— 2- (4-i:7nP7x-;l/) X^yx-^2 5mg 

15 iJ7PThi7^^:7^- (K i e s e 1 g e l'^**6 OF254. Ar t 5 7 44 

, i5'PP3}N;i.A/'^iS^y-;i.= i 0/1) fcTMMb. SMft:^t!^# 

(X^2) 

4- ( ( (2R) -2- ( (IR) -3. Z--yy)]/^Ui/f7U^y^)V) - 
20 2-hFP=^>>-2- (4-^7Pn7xx;i/) X^J'/'f;!/) -1. 1- 

i-x5";Pb°^Uv>-4-<;i^ (2R) - ( (IR) -3, z-^j'y)^^ 
uyfju^y^)V) -2-t:FP+->-2- (4-iJ7PP7xx;i/) x^yx- 
h^3^7<ft:x5^;Hm 1 fC^^JCT^^b, 7 CCTl 2BfFBlit^L/fe^, ii^J 
25 (ommim&.^^\^. ^M^^^ffl^Mi^P"7h^^7^- (A 1 umi n i u 
mox i d e™6 0F 254> Ar t 5 7 1 3 (^JU^^M) . P PJ^^;^A/^ 
^/-;i'=3/'l) (CTJ^ML.. ^ii<l::'&#H4mg<£#i@#:tLT#fc. 

'H-NMR (CD3OD, <5PPM) : 1. 2 3-1. 34 (6H. m) , 1. 
5 0- 2. 30 (10 H, m). 3. 09-3. 57 (9H, m). 5. 04- 
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5. 12 (IH, m), 7. 30-7. 43 (2H, m), 7. 57-7. 67 
(2H, m) 

ESI-MS(m/e. (CgzHaiC 1 FgNOg) "^tLX) :43 0 

mmms 9 

5 l-v^D^y5^.;M5^;P-4- ( ( (2R) -2- ( ( 1 R) -3. 3-5^ 

(xmi) 

1- (->i^D^7'^;i/>^5^;i/) t!^U>^>-4— r;i^ (2R) - ( (IR) 
10 -3. 3-^Jyjl:tUzy^u^>^JU) -2-t:HP4^5<— 2-7x-;UXi5^y 

fcf^Uv>-4-<;w (2R) - ( (IR) -3, 3->?:7;v:rn>'^D^ 
>5^;l') -2-t Hp:^^5^-2-:7a:X;l/X^7X- h9. SmgOD^^y 
lml?§?i^fC, e/^n^7°^>;^7;Wt;i/xh F 1 Omg, ^^^(;j6iiM 
15 L./c7Km{b>-TyjK'>^:^hU':7Ai:ti'ftaE^ (1 : 0. 5) ©0. SMpC^y 

/7DVh^*^:7xr- (Kieselgel'^"60F2 54. Art5744 
(Xg2) 

1 -S^^D^y5^;M5";i'-4- ( ( (2R) -2- ( (1 R) -3, 3->^ 

y)i^:ta->i7u^>^M -2-tHD^v/-2-7xx;uxiS7y-r;i') ^^-y) 

1- (y^xn^y'9-)V:^9-M \d^^J -y>- 4-^ )V (2R) - ( (IR) 
-3, 3-iPyj\^:tuyi7U^>9-JV) -2-t FP^i/-2-7xr:;l/X:$'y 

x-h^ao^t^^jio. smuzmmzxmmv. mum\zx 1 2mrBmmh 
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s e 1 g.e I'^^'e Ar t 5 7 44 (?^}\^^^m . i^UU^JVAX^ 

^y~)v=5yi) izxzPTT.y'u^^-^j^mL. ^n^ti3. 8mg am 
-MS) . 2. 8mg m^^mm) (Dm.^m^^mtLx. mmit-^<^^nrzo 

5 ^H-NMR (CD3OD, 6PPM) : 0. 7 5-2. 3 1 (2 3H, m) , 
2. 9 8-3. 6 7 (7H. m) . 3. 09 (3H, s) . 4. 52-5. 01 
(IH, m) . 7. 2 5-7. 4 5 (3H, m) , 7. 5 9-7. 6 9 (2H, 
m) 

ESI-MS(m/e. (C37H40F2NO3) +tLT) :464 

10 (mm^mn) 

^H-NMR (CD3OD. (5PPM) : 1. 0 0-2. 3 5 (2 3H, m) . 

2. 9 5-3. 4 3 (7H. m) , 3. 06 (3Hx6/7, s) . 3. 08 (3 
Hxl/7. s) , 5. 00-5. 10 (IH, m) , 7. 3 0-7. 48 (3 
H, m) , 7. 5 7-7. 6 8 (2H, m) 

15 ES I -MS (m/e, (C27H40F2NO3) +iL'T) :464 
0 

(3R) - 1 3 - ( ( (2R) - 2- ( (IR) - 

3, Z--Jy)V^U-y^U^>^}V) -2-bh^D4^'>-2->^x-jl/X^y^ 

20 (3R) -tfaU5^>-3— r;P- (2R) -2- ( (IR) -3, 3->?7 

25 ^H-NMR (CD3OD, 6PPM) : 1. 10-2. 3 0 (2 1H, m) , 
2. 80-3. 03 (IH, m), 3. 03 (3H, s). 3. 03-3. 22 
(IH, m), 3. 48-3. 62 (2H, m), 3. 73-3. 86 (IH, 
m) . 3- 95-4. 10 (2H, m) . 4. 2 8-4. 40 (IH, m) , 5. 
02-5. 65 (IH, m). 7. 22-7. 40 (3H. m). 7. 50-7. 



wo 02/04402 PCT/JPOl/05987 

60 

6 0 (2H, m) 

ESI-MS(m/e. (CaeHggFgNOg) +i:bT) :450 

'H-NMR (CD3OD, (5PPM) : 1. 18-2. 30 (21H, m) , 
5 2. 88-3. 0 8 (1H, m), 3. 38 (3H. s), 3. 08-3. 42 
(2H, m) , 3. 7 0-3. 9 2 (2H, m) . 4. 0 0-4. 15 (IH. 
m). 4, 41-4. 60 (IH, m). 5. 01-5. 14 (IH. m), 7. 
21-7. 40 (3H. m) . 7. 5 0-7. 6 0 (2H, m) 
ESr-MS (mye, (CjeHasFjNOg) +a:UT) :450 
10 IIM^J4 1 

3-X>F- ( ( (2R) -2- ( (IR) -3. 3 -S^:7;i/:f Dy^^y 
-2-h}^P4^'>-2-73:-;i/x^y^;i/) -8— ryynb! 
;V-8-^5^;i/-TV^r:Tlf->^P [3. 2. 1] :t^^y yp$H 

(I@l) 

15 3-X>H- 8— rvyDtf;l/-8-71ft:>-^P [3. 2. l]^^3^-3 
-^JV (2R) ^2- ( (IR) - 3, 3--Jy}V-tU-^i7U^>^)V) -2 
-b HP4^->- 2 - >'acX;i/X^yx- hco-g-^ 
. 3-X>F-8-71ft:vi^P [3. 2. 1] rt^iJ'- 3 — r;^ (2R) - 
2- ((IR) -3, 3--Jy}V-tu=^i;u^y^)V) -2-bKP^~>-2- 

20 :7xx;vx:$'yx-h2. iZs<o:^i^j-)]/S0mmm,znh.7±Yyi 

0. 5>(D0. 3M^^y-;i/«3 0ml ^^iSfCTiP^, M^fCT. 3B 

25 ^^$:J>Si^^ji^PTh^^7^'- (Ki e s e 1 ge l''"6 0F2S4^ 
Ar t.5 7 44 (p^;l/^aSS) > □ □ >j^;^A/p^ y -;l/= 1 0 / 1 ) (CT*I 
ISb, ^mit^^2. 2 5 g$#fc. 
(1^2) 

3.-X>K- ( ( (2R) -2- ( (IR) -3, 3-S^7;i';t-0>/^7P^> 
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-2-b: FD:^>'-2-7xn;i/X^y'f;W -8— rv^Dtf 

3-x>F-8— ry7°oh°;!/-8-7ift:'>i^n [3. 2. l]:f^^-3 
-^J]/ (2R) -2- ( (IR) -3. 3-z^y)V:ttiz^ira^>^A) -2 
5 -k FO^v-2-7x-;l'Xi5^/X-h2. 2 5 g 1 0 J^r^^^^Jlz-Tii 

hx h u.;i'^?^ 1 om 1 ^^lafcTiPx., mum\zx 1 5PtrBijs:ab;to ^tBu 

^H-NMR (CD3OD, 6PPM) : 1. 34 (3H. d, J = 6. 3Hz) . 
1. 35 (3H, d. J = 6. 3Hz) .1. 6 7-2. 2 8 (1 2H. m) , 
10 2. 50-2. 73 (2H. m), 2. 81 (3H. s), 3. 21-3. 42 
(IH. m), 3. 80-3. 98 (2H. m). 4. 00-4. 19 (IH, 
m). 5. 05-5. 19 (IH, m), 7. 28-7. 50 (3H. m), 7. 
55-7. 68 (2H, m) 
ESI-MS(m/e. (C24H34F2NO3) ^.hbT) :422 
15 mMM4 2 

3-X>H- ( ( (2R) -2- ( (IR) -3. 3 ->?7;i/:^D->i^ n--l> 
-2-b HD4^'>-2 - (2. 4-i^yjl:tayai-jv) :t 
^v-) -8-^vyptf;i^-8-^5^;i/-7i/xytf->^D [3. 2. i] 

20 . 3-X>H-8-T1ftfS/i7D [3. 2. 1] *i>:$7-3— r;U (2R) - 
2- ( (IR) -3. 3-i?7;i/:rDi/^o^>5^;W - 2 - 1 KD^^i/- 2 - 

(2, 4->'7;u:tD7xx;i/) xij^yx-h^fflv:^, m-mm4it.m^(Dijm 

^H-NMR (CD3OD, 6PPM) : 1. 36 (6H, d. J = 6. 3Hz) . 
25 1. 70-2. 30 (12H, m) . 2. 5 4-2. 7 4 (2H. m) , 2 . 8 
2 (.3H, s), 3. 12-3. 35 (IH, m). 3. 84-3. 98 (2H. 
m), 4. 01-4. 20 (IH, m), 5. 10-5. 21 (IH. m). 6. 
92-7. 10 (2H. m). 7. 68-7. 80 (IH.m) 
ESI -MS (m/e, (C24H32F4NO3) +<hbT) :4 58 
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nmm4 3 

3- ( ( (2R) - 2- ( (IR) -3, Z-z^yMU-y^U^y^JV) - 
5 3- i^>z^JU7^y) ^U\£Jl (2R) -2- ( (IR) -3. 3-v7 

^H-NMR (CDC 1 3. (5 PPM) : l- 5 2 - 2. 3.0 (8H, m) , 2. 
10 98-3. 22 (IH, m), 3. 08 (3H, s), 3. 09 (3H, s). 
3. 6 0-3. 9 0 (2H, m) . 4. 0 9-4. 2 2 (IH. m) , 4. 28 
-4. 41 (IH, m) , 4. 84 (2H, s) , 7. 18-7. 65 (lOH, 
m) 

ESI-MS (m/e, (C2SH32F2NO3) "^ibT) :432 
15 ll»J4 4 

4- (.( (2R) -2- ( (IR, 3R) - Z -y )V:^Uz/i7 U^y^)V) - 
2-t:l^a:^~>-2- (4-^^na7x:^;i/) x^/^;i/) rt^y) -1, 1- 

(f^U>'.>-4 — t)V (2R) -2- (4— iJ7nP7xX;P) -2- ( (1 
20 R) -Z-y}V:^Ui^!7U^y^)V) -2-fcHP^i^XiS'yx-h^^ViT, 

^H-NMR (CD3OD, <5PPM) : 1. 45-2. 10 (8H, m) . 2. 
10-2. 35 (2H. m) . 3. 0 6-3. 4 9 (5H, m) , 3. 15 (3 
25 H. s) , 3. 19 (3H, s) , 4. 70-5. 18 (2H, m) , 7. 38 
(2H. d, J = 8. 6Hz) , 7. 65 (2H, d. J = 8. 6Hz) 
ESI-MS (m/e. (CjoHasC 1 FNO3) +tbr) :3 84 

m&m4: 5 

(2R) -2- ( ( (2R) -2- ( (IR) -3. Z-i^yMuy^pu^ 



wo 02/04402 PCT/JPO 1/05987 

63 

(3R) -h°PU v>-3— r;i/ (2R) -2- ( (1 R) -3, 3->?7 
;^:toS^^D^>5^;i/) -2-bFo:^>/-2-7x-JI/X:$'/X-M Img 
5 07irhxhUJU^MJc. (2-j^nDXh:*^>') x^>3 0 

mg^^^jcTin^fc^. i2mmmmn^hrc. mm^u&m^bt::'^. 

mnmi'n'^hCf'^.y^'- (a l umi n i umox i de^^e 0F2S4^ Ar 
15713 (^;U;J7&M) . ^UUi^)VJx/:^^ J'-)V=1Q/1) fCTilt^f 

10 ^H-NMR (CD3OD, (5PPM) : 1. 50-2. 8.0 (8H, m) , 3. 
00-4. 03 (13 H, m), 5. 45-5. 60 (IH. m), 7. 24- 
7 . 7 0 ( 5 H, m) 

ESI -MS (m/e, (CgiHgaFaNOj +i:UT) :3 96 
^»J4 6 

15 (2R).-2- ( ( (2R) -2- ( (IR) -3. Z --Jy }V:^U-y^ 
>^)U) -2-b:Ha^->-2-7xx;i/X^/^;V) t^z/) -5-7^x7 
Xlfn [4. 5] r^a$H 
1, 5-^/:/n^^>^>^ffiVi, llWil4 5<i:|wiil©:irl*TMaf -Siichfc 

20 ^H-NMR (CDCI3. 6PPM) : 1. 48-2. 40 (1 3H, m) , 
2, 8 3-3. 3 5 (4H, m) , 3. 6 6-4. 40 (6H. m) , 5. 50 
-5. 68 (IH, m), 7. 20-7. 41 (3H, m), 7. 48-7. 6 
5 (2H, m) 

ESI-MS (m/e. (C22H30F2NO3) +tbT) :394 

25 mt^m4 7 

(2R) -2- ( ( (2R) - 2- ( (1 R) -3, 3 ~~yy MUzy^ 

y^)V) -2 -h Hn:^i/-2-7xx;i/X^y^jl.) ir^j^) -5-7Vx7 
7>b!P [4. 4] y±> :/a$F 

1, A-z^-fu^-zr^y^m^. nMm4:Ztnm(Dijmx^mr^^t\z^ 
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^H-NMR (CDC 1 3, 6 PPM) : 1 . 5 0 - 2. 4 0 (1 1 H, m) , 

2. 75-2. 94 (1H, m), 3. 10-3. 25(1H. m). 3. 35 
-4. 03 (7H, m) , 4. 3 2-4. 45 (IH, m) . 4. 75-5. 0 

5 5 (IH. m), 5. 50-5. 62 (IH, m), 7. 22-7. 40 (3H. 
m) , 7 . 5 0 - 7 . 6 4 ( 2 H, m) 
ESI-MS (m/e, (C21H28F2NO3) +<hbT) :380 

1- (-r$y^9^;i/) br^'jv>-4— (2r) -2- ( (ir) -3. 

fcf^U>^>-4— r;i' (2R) -2- ( (IR) -3, 3--Jy)U^azy^ 
n^>^)l) -2-tHn4^v-2- (4-yn^:7xx;W x^/x-M 3 
mg (DMtKx^S^ y-;^ i m 1 mmiZ. ^JUA^ 5 Hmx5";i/:^^:^4mg ^j}P^, 
15 ^mzX 1 3 B^rmlMit bfco KJiSM^m^^S L, mtlMS V U ;^Jdr*;i/;^3 ^ a 

n-7b^^:7w- (^ttl^l* : ^^D7l^;^A/^^y-;l/=l 0/1) jcTiitM 

^H-NMR (CD3OD, 6ppm) : 1. 6 3-2. 2 5 (lOH, m) , 

3. 2 0-3. 7 7 (5H, m) , 5. 09-5. 17 (IH. m) , 7. 49 
20 - 7 . 6 0 ( 4H, m) , 7. 8 6 (IH, s) 

ESI-MS (m/e, (C19H23B r F2N2O3) +tbT) :44 5, 4 
4 7 

^»J4 9 

(1- (-r$/p<5^;^) tf^u-:^>-4— r;i^) /5^;i/ (2r) -2- ( (1 
25 R) -3, S-iyyjlytn-y^no^j],) - 2 -fc Hn^>^- 2 -7xX;l/X 

H-!^Uv>-4-^;M5^;1/ (2R) -2- ( (IR) -3, S-z^yM 
U>'i7U^>^)V) -2-t:l^D:^v'-2-7xx;i/X:$'yx-b<£fflViT, ^ 
»!I4 8 i:|wia©:;^ffiTMSLT^M'fb'&t?$^3it,^6?ftjyct/KtLT#fco 
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^H-NMR (CD3OD, <5ppm) : 1. 0 5-2. 2 7 (IIH, m) . 
3. 00-3. 45 (3H, m), 3. 66-3. 82 (IH, m), 3. 89 
-4. 18 (3H, m), 7. 21-7. 44(3H, m), 7. 53-7. 6 
4 (2H, m) , 7. 8 1 (IH. s) 
5 ESI -MS (m/e, (CaoHaeFgNzOg + H) +i:bT) :38 1 

mmm so 

(1- (-r^yp^^^;!/) hf^u>^>-4— r;i/) (2r) - 2- ( (1 

R) -3. 3-z^yjl^aiy^U^>^M -2-bHD:^y-2- (4-X5^ 

10 tf^Ui^y-4— r;i/p<5^;i/ (2R) -2- ( (ir) -3. s—yyji^ 
u>^^u^y^)V) -2-t hd:^5/-2 - (4-x5^;i/:7a:x;i/) x^yx- 

^H-NMR (CD3OD, (5ppm) : 1. 16-1. 42 (2H, m) , 1, 
15 2 2 (3H. t, J = 7. 5Hz) , 1. 66-2. 2 (9H, m) . 2. 63 
(2H, a. J = 7. 5Hz) , 3. 0 0 2-3. 44 (3H. m) , 3. 73 
-3. 83 (IH, m) , 3. 89-4. 14 (3H. m) , 7. 19 (2H. 
d, J = 8. 4Hz) , 7. 49 (2H, d. J = 8. 4Hz) . 7. 83 (1 
H. s) 

20. ESI -MS (m/e, (C22H30F2N2O3+H) +i:bT) :40 9 

mmm 5 1 

(1- i^^^y^^JV) 4-^)1) (2R) - 2- ( (1 

R) -3, 3--yyjV:tu>'^a^y^jv) -2-hHn^'>-2- (4-bfx 

;i/7xx;i/) x^yx-1 m^m. 

25 tf^ue^>-4— f;v;^5=-;v (2R) -2- ( (IR) -3. Z-Py)V^ 
n->i>D^>5^;V) -2-tFD^~>-2- (4- t'x;i/7xx;i.) x^/x- 
S^^UT. ^»!i4 8<h|W|^i©;^jSTMSbT^M<b^i^$^jiL. ^^^^ 

'H-NMR (CD3OD, (5ppm) : 1. 16-1. 42 (2H, m) , 1, 
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22 (3H, t, J = 7. 5Hz), 1. 66-2.. 2 (9H. m). 2. 63 
(2H, q, J = 7. 5Hz). 3. 002-3. 44 (3H, m). 3.. 7 3 
-3. 83 (IH, m) , 3. 89-4. 14 (3H. m) , 7. 19 (2H, 
d. J = 8. 4Hz) , 7. 49 (2H, d. J = 8. 4Hz) , 7. 83 (1 
5 H, s) 

ESI -MS (m/e. (C20H26F2N2O3+H) +tUT) :40 9 

mmm 5 2 

(1- tf^U$^>-4— f Jl/) ^^JV (2R) -2- ( (1 
R) -3. 3->^:7;|/:tni/^0^>5";i/) -2-hKa^>— 2- (4-^P 

10 □7xr:;i^) x^yx— 1 

tf^Uv>-4-'1';M5^;i/ (2R) -2- ( (IR) -3. 3-i^y)l^ 

15 ^H-NMR (CD3OD. (5 p pm) :0. 80-2. 22 (11 H, m). 
2. 8 9-3. 4 9 (3H, m) , 3. 70-4. 17 (4H. m) , 7. 36 
■(2H, d, J = 8. 6Hz) , 7. 60 (2H, d, J = 8. 6Hz), 7. 

8 4 (IH, s) 

ESI-MS(m/e, (CzoHzgC 1 F2N2O3+H) +i:bT) :415 

20 mmm 5 3 

(1- H$yy5^;P) b!^u$^>-4— f;v) /g^jv (2r) - 2- ( (1 

R) -3, 3->?7;i/:tn'>^D^>5^;U) -2-hFo^S/-2- U-y'u 

tf^u-:^>-4— r;M5^;p (2R) -2- ( (ir) -3, 3-s^y}v^ 

25 □>'i57D^>5";u) -2-t: Hd4^>/-2- (4 ->^n^7xx;i/) x^S^/x- 

'H-NMR (CD3OD, 6ppm) : 1. 18-1. 4 3 (2H, m) . 1. 
62-2. 25 (9H, m), 3. 03-3. 46 (3H, m), 3. 74-3. 
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84 (IH. m) , 3. 92-4. 14 (3H. m) , 7. 4 7-7. 6 2 (4 
H. m) , 7 . 8 3 ( 1 H, s ) 

ES I-MS (m/e, (C20H25B r F2N2O3 + H) +<i:bT) :4 5 9. 
4 6 1 

5 mmm 54-1 

■ 2- (1- «^y^^)V) bf^Uv>-4— r;i/) (2R) -2- 

( (IR) - 3. .3--yy)Vtnz^^n^>^)V) - 2-b Fa^y- 2 -7x 

2-. (tr^Uv'>-4— r;w (2r) -2- ( (ir) -3, 3- 

^H-NMR (CD3OD, (5ppm) : 1. 0 0-2. 2 5 (1 3H, m) . 
2. 8 2-3. 0 2 (IH, m) . 3. 10-3. 40 (2H, ra) . 3. 65 
15 -3. 80 (IH, m) . 3. 8 5-4. 0 0 (IH, m) , 4. 10-4. 3 
0 (2H, m) , 7. 2 5-7. 4 5 (3H, m) , 7. 5 8-7. 7 0 (2H, 
m) , 7 . 8 0 ( 1 H, s ) 

ESI -MS (m/e, (CaiHagFaNgOg+H) +tbT) :39 5 

^»j5 4-2 (m^m) 

20 2- il- (^^y^^JV) tf^U>^>-4— j-;!/) JL^Jl (2R) -2- 

.. ( (IR) -3, 3->>y)V:tu-^i7n^>^M - 2 -h Hd^v- 2 -:7x 
x;i/x;$^y X- h ' -^itTKmmm. 
2- (1- (-f h:^ijv>-4— r;i/) jl^ju (2R) -2- 
( (IR) -3. 3-z^y)V:^Uzy^u^>^}]/) - 2 -h Ho:^v- 2 
25 xjl/X^ y X- h • — ig^M 5 0 m g ® MMtK 2 m i mm^ . ^SM^i^ n 
•7h^yy4-^ [ODS-AQ 12 0-S50 (YMC^fc^) ] ±fcJl§fib, 
0 . 2M^<hi- h U A 6 0 m 1 zKl^^^^Lfc. mUyK 10 0ml IZX^^V. 

5^h7k.Fo7^ >/'7K= 1 / 5 cfc 0 ^mit^^^^m. mmnm (ct 3 5 m g 
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_. 2- (1- (-f$y;<5";V) h°^U v>-4-^;V) X^;V (2R) -2- 
■ ( (IR) -3, 3 -i^y)]/:tni^^U^>^M -2-h KP4^y-2-7x 

5 2- (1- (-r^yp^5^;i/) tf^uv>-4— r;w x.^j\. (2R) -2- 

( (IR) -3. S—yy)V:tUiy^U^>^M -2-h HD:^i/-2-7x 
. x;|/X3' y X- h • 7 . 0 g ©M^7jc 5 0ml il^^St'JE^-^i^ 

D-x'h^^7V- [ODS-AQ 12 0-S50 (YMC^fcM) ] ±fcJlllt, 
1. 0M'J>^27K^l:^hU'^A7jc^^3 0 OmK 0. 2MU>^3 0 0m 
10 1 S:r/MM7K 3 0 0ml ^Hii^Mbfc^, xh^hHn^^ >/7K= 1 / 9 J: D 

mmms 4-4 i&m) 

.2- (1- h°^u>^>-4— r;k) x5^;i^ (2R) -2- 

15 ( (IR) -3, 3--Jy)V^U^yifU^y^)V) -2-bFn^v-2-7x 

2- (1- (-f5y^5^;v) bf'^us?>-4— r;i/) x5^;u (2R) -2- 

( (IR) -3, 3-v7;i/;tD>'i>D^>5^;i/) - 2 -b Fd4^>— 2 -7x 

x;i/Xi? y X- 1 Wk^ 7 5 m g (DM^tK 2 m 1 ]S^*B4^ra^i57 P 

20 •7hi^^7>i'- [ODS-AQ 1 2 0-S 5 0 (YMC^fc^) ] ±tCJlliL, 
0. 2M7'7;i/mi:?-hU'^A7m^6 0ml, 7T;i/m7K^§?g6 Om K mU 
tK 1 0 0 m 1 ^m^A^VtcU. xh^tF07^ >/7K= 1 / 4 J; D ^M-fb-^^ 
<&^ta. iSli^HfCT4 1mg^tefe@#:<hLT#fco 
HJS^^lI 5 5 

25 2-^ (1- (-r$/^5^;i^) tf^US^>-4-— f;i/) Ji9-)l (2R) -2- 
( (IR) -3, 3-i^yjV^U->^u^y^)V) -2-bHD^->-2- (4 

-^□D7xx;i/) x^yx-h • — jt#it 

2- (tr^U>^>-4-'r;W x^;i/ (2R) -2- ( (IR) -3. 3- 

z^yMtii^^u^y^jV) -2-fcFD+v-2- (4-ij7D07xx;i/) x 
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^H-NMR (CD3OD, (5ppm) : 1. 10-2. 23 (13H. m) , 
2-. 8.9-3. 3 0 (3H. m) , 3. 7 0-3. 8 0 (IH, m) , 3. 9 0 

5 -4. 00(1 H. m). 4. 16-4. 30 (2H,m). 7. 35-7. 4 

0 (2H, m) , 7. 5 8-7. 6 3 (2H. m) , 7. 8 1 (IH, b r s) 
ESI -MS (m/e. (C21H27C 1 FgNaOg+H) ^tLT) :42 9 

mmm s e 

2- (1- (^^y)^^)i) if^Ui^>-4— f;p) x^;i. (2R) -2- 

10 ( (IR) -3. 3->?7;i/:tD'>^P^>5";i/) - 2 - 1:: Hn^->- 2 - (4 

2- (tf^U>^>-4— r;W Ji^JV (2R) -2- ( (IR) -3. 3- 
i^y)U:tUzy^U^>^)V) -2-hHD^v'-2- (4-yD^:7xX;i/) X 

15 ^.^m^mmtvxmzo 

^H-NMR (CD3OD, 6ppm) : 1. 12-2. 24 (1 3H. m) , 
2. 90-3. 03 (IH. m), 3. 16-3. 28 (2H. m), 3. 70 
-3. 81 (lH, m). 3. 90-4. 01 (IH, m). 4. 16-4. 3 
0 (2H, m), 7. 54 (4H, brs), 7. 81 (IH, s) 
20 ESI-MS(m/e, (CaiHayB r F2N2O3 + H) +tLT) :4 7 3, 
4 7 5 

mmm 5 7 

3- (1- if^'jv>-4— r;i^) 7'Dfcf;i/ (2r) -2 

- ( (IR) -3, 3-py)l:i-U'>^n^>^M - 2 -h KD^r->- 2 -7 
25 xXJl/X-^^yx- h > -:^lgjt 

3- (b'-^Ue^>-4-^;i/) 7-Ph°;P (2R) -2- ( ( 1 R) -3, 3 

- V 7 JW:*- O '>i57 D ^ >5";b) -2-tKD=lr>'-2-7xX;i/Xi^yx-h^ 
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^H-NMR (CD3OD, 6ppm) :0. 85-2. 30 (15H. m). 
2. 9 9-3. 44 (3H, m) , 3. 71-4. 01 (2H. m) . 4. 16 
(2H. t, J = 6. 3Hz), 7. 23-7. 65 (5H. m). 7. 83 (1 
H, s) 

5 ESI-MS(m/e. (C22H30F2N2O3+H) +i:LT) :409 

(1-^ ^/ 2, 3, 6--z-h^bHab°Uy>-4— r;i/) ^ 

(2R) -2- ( (IR) -3. 3-z^yjV^Uiy^t20^M -2- 

h HP=^->-2-7xn;i/x^yx-h - —WM^ 
10 1, 2. 3, 6-xh^kFofcfU>^>-4 — r;i/p^5^;i/ (2R)-2-((1 
R) -3, 3-~Jy}V^Uiy^U^y^}V) -2-bFu4^~>-2-7aix;i^x 

^H-NMR (CD3OD. (5ppm) : 1. 5 0-2. 2 6 (8H, m) . 3. 

15 15-3. 39 (IH. m). 3. 64 (2H, t. J = 6. OHz), 3. 9 
5 (2Hx5/'7. brs), 4. 12 (2Hx2/7, brs), 4. 54- 
4. 71 (2H. m) . 5. 65 (lHx5/7, brs) , 5. 68-5. 7 
3 (lHx2/'7, m) , 7. 2 3-7. 4 7 (3H, m) , 7. 54-7. 7 
3 (2H, m) , 7. 59 (lHx5/7, s) . 7. 97 (lHx2/7. s) 

20 ESI-MS(m/e, (C20H24F2N2O3 + H) "^tbT) : 3 7 9. 

mmm^ 9 

(4-bHD^>^-l- bf^u>?>-4— (2 

R) .-2- ( (IR) -3. 3 -z/y)V^U-yC^u^y -2-bFa^i/ 
- 2 - 7 xx;t/X^ / X- h • 
25 (4-kKP+5^tf^U>^>-4— r;W (2R) -2- ( (IR) 

-3, 3--jy)V^u-^^u^y^)V) -2-bHD^5/-2-7xx;vx^/ 
X-h^ffiViXi IIHfH 8<!:|Wl<i<D:^feTMSbTSMft;'&^<£03ib, 

^H-NMR (CD3OD. 5ppm) : 1. 10-2. 30 (lOH. m) . 
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3. 0 0-3.. 5 0 (3H. m) , 3. 5 0-3. 3. 9 0 (3H, m) . 3. 
90-4. 11 (2H, m), 7. 23-7. 46 (3H, m), 7. 58-7. 
76 (2H, m) , 7. 85 (IH, d, J=4. 6Hz) 
ESI-MSCm/e. (C20H26F2N2O4+H) +i:LX) :397 

5 MMmeo 

(IR) -1- (1- (-r$y^^;l/) h:^Uy>-4— r;0 X5^;i/ (2 
R) -2- ( (IR) -3, 3-y7;i^:tD'>^D^>5^;i/) -2-bFa4^-> 

- 2 - 7 X -;i/x^ y X- h • — 

(IR) -1^ (t^^U>^>-4— r;W X5^;i. (2R) -2- ( (IR) 

10 -3, 3-v7;!/:tD>'^n^>5^;i/) -2-hFn:^^>'-2-7a:-;i^X:57y 

^H-NMR (CD3OD, (5ppm) : 0. 8 0-1. 4 0 (6H, m) . 1. 
54-2. 30 (10H, m), 2. 90-3. 15(1H, m), 3. 60- 
15 4. 0 2 (2H. m) . 4. 7 0-5. 0 5 (IH, m) . 7. 22-7. 46 
(3H, m) , 7. 5 0-7. 7 0 (2H, m) , 7. 7 2-7. 8 5 (IH, 
m) 

ES I -MS (m/e, (C^iH^^F ^N^O^+H) ^-thX) :395 

mmm e i 

20 2- (1- (-r^y^5^;P) -4-tf^u>^xux» x^;u (2R) -2 

- ( (IR) -3. Z--Jy)V:tUz^^u^>^)V) -2-fc l-^D^->-2-7 

xx;i/x^ y X- h ♦ —mmM 

. 2- (4-b°^UvXUx» X5";U (2R) -2- ( ( 1 R) -3. 3- 

-jyMuzy^u^yj-M -2-ki^p:^^v-2-7xx;i'X:$'yx— hi^^ 

'H-NMR (CD3OD. appm) : 1. 5 0-2. 5 3 (1 2H, m) , 
3. 0 0- 3. 6 5 (5H, m) . 4. 6 2-4. 7 7 (2H, m) , 5. 49 
-5. 60 (IH. m). 7. 22-7. 42 (3H, m), 7. 54-7. 6 
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6 (2H, m) , 7. 92 (IH. d, J = 5. 5Hz) 
ESI-MS(m/e, iC^iH^.F 2^ ^O^+K) *tLX) :39 3 

mmm e 2 

2- (1— r$yp^9";i/-i. 2. 3. 6-xh7bFDhfUi^>-4— r;i/) 

5 X5^;i/ (2R) -2- ( (IR) -3. 3-zyy)l:tUi^ifU^>^)l) -2 

2- (1, 2. 3. 6-5^h^t:HDfcfU v>-4-'f;!/) X5^;|/ (2R) 
-2- C (IR) -3, 3-^^y)V:tU>'^U^>=^)V) -2-bHD4^->-2 

- 7 xx;vx^ / X- h v^T. ^ss^sj 4 8 <h mm(D-^^x'imhxm.mit^ 

^H-NMR (CD3OD, (5ppm) : 1. 5 2-2. 48 (lOH. m) , 
3. 10-3. 29 (IH. m). 3. 46-3. 92 (4H. m) , 4. 19 
-4. 40 (2H, m) , 5. 20 ( 1 H, b r s) . 7. 2 3-7. 4 2 (3 
H, m) , 7 . 5 4-7. 6 4 ( 2 H, m) . 7 . 8 5-8. 0 0 ( 1 H, m) 
15 ES I-MS (m/e, (C^.H^^F ^N^O^ + H) ^thT) :393 

mmm e 3 

2- (4- (-r$/p<^;i/) hi^^v^y) x5^;i/ (2R) -2- ( (ir) 
-3, 3--yyjV:taiy^u^>^)V) - 2 -b Hd4^'>- 2 -7xx;i/x^y 

X- b ' —mMm. 

20 2-b^7e?/X5^;V (2R) -2- ( ( 1 R) -3. 3 ->?7;i/:tDi/^ 

u^y^jV) -2-bHD^>'-2-:7xx;i/XiS'yx-h<^ffiViT. ^»J4 

'H-NMR (CD3OD, 6ppm) : 1. 54-2. 3 0 (6H. m) . 2. 
3 8-2. 6 0 (4H, m) , 2. 65 (2H, t, J = 6. OHz) . 3. 1 
25 4-3, 5 0 (5H, m) , 4. 2 0-4. 4 2 (2H. m) , 7. 22-7. 
42 (3H, m), 7. 58-7. 70 (2H, m) 7. 83 (IH, s) 
ESI-MS (m/e. iCzoFlzjF ^N.O^+H) *tLX) :396 
6 4 

( (3R) -1- (-(^y^^ju) b°^'ji^>-3— (2r) 
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-2- ( (IR) -^3. S-i^y )\^:tUi^i^UO^Jl) -2-hKD=^->-2 

- 7 X -;vx^ y X- ] — mmm. 

(3R) -e^'j>^>-3-'i';M5";p (2R) -2- ( (ir) -3. 3 
- -Jy)l:tni^^ u ^ >5^;i/) - 2 - fc K u^i^- 2-7 x -;i/x^ y x- h 

^H-NMR (CD3OD. <5ppm) : 1. 2 0-2. 2 8 (IIH, m) . 
2. 8 0-3. 3 8 <3H, m) , 3. 6 0-3. 8 0 (IH, m) , 3. 80 
, -4. 24 (3H, m) . 7. 24-7. 45 (3H, m) , 7. 55-7. 6 

10 5 ( 2 H, m) , 7 . 6 5-7. 94 ( 1 H, m) 

ESI -MS (m/e, (C20H26F2N2O3 + H) +iLT) :38 1 

mmm e 5 

2- .( (3S) -1- tf^u>^>-3— f;v) x^;i/ (2 
R) -2- ( (IR) -3, 3-i^7;V^av^P^>5^;i/) -2-hHa4^5> 
15 -2-7xn;i/x^yx— h • —m.^^ 

2- ( (3S) -tf^U>?>-3— X5^;i/ (2R) -2- ( (1 R) 
-3, 3-z^y)l:^ni^^n^>^Jl^) -2-t: HD:^->-2-7xri;UXi5'y 
X-h^fflV^T, ^»!j4 8<i:|wi^io:^rjiTMjlbTgM{b^t;*M3iL> Mfe 

20 ^H-NMR (CD3OD, .5 ppm) :0. 80-2. 25 (13 H. m), 
2. 70-3. 12 (2H. m), 3. 18-3. 40(1H. m). 3. 50 
-3. 92 (2H, m), 4. 13-4. 35 (2H, m), 7. 22-7. 4 
0 (3H, m) , 7. 5 4-7. 9 0 (3H, ra) 
ESI-MS (m/e, (CaiHasFjNaOa + H) +i:bT) :395 

25 ^»i|6 6 

2 - ( (3R) -1- (-r^yp^5=-;i/) if^U':^>-3— f;u) x5^;i. (2 

R) -2- ( (IR) -3, 3 -S^7;P:tn'>^n^>5^;i/) -2-\z\^n^iy 

- 2 - 7xx;t/x^ y X- h • —mmm. 

2- ( (3R) -lf^Ue^>-3— r;W X5^;i. (2R) -2- ( (IR) 
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-3. Z--Jy)V'tUzy^UKy^)V) -2-t KP:^^>^-2-7x-;i/X3'/ 

^H-NMR (CD3OD. appm) : 1. 10-2. 2 5 (13H. m) . 
5 2. 70-3. 12 (2H. m), 3. 18-3. 40 (IH. m) , 3. 51 
-3. 90 (2H, m), 4. 15-4. 32 (2H. m). 7. 22-7. 4 
0 (3H. m) , 7. 5 6- 7. 9 0 (3H, m) 

ESI -MS (m/e, (CaoH^eFaN^Og+H) ^tl^T) :38 1 

mmm e 7 

10 (3S) -1- If DUv>-3— r;i/ (2r) - 2- ( (1 

R) ^3, 3->?>^;i/:tP'>i^n^>5";i/) -2-hHP^y-2-7x::i;l^X 
(3S) -tfDU5^>-3— r;l/ (2R) -2- ( (IR) -3, 3~z^y 

^H-NMR (CD3OD, 6 ppm) : 1. 0 5-2. 2 7 (1 IH, m) , 
3. 00-3. 45 (3H, m), 3. 66-3. 82 (IH, m), 3. 89 
-4. 18 (3H, m) , 7. 2 1-7. 4 4 (3H, m) , 7. 5 3-7. 6 
20 4 ( 2 H, m) , 7 . 8 1 ( 1 H, s ) 

ESI-MS(m/e, (C ^lU^sF ^O^ + H) * tVX) : 39 5 

(3R) -1- tfPU>^>-3— f;i/ (2R) -2- ( (1 
R) -3. 3-z^y)V:tUzy^U^>^M - 2 - b HP^y- 2 -7xXJVX 
25 ^yx-h 

.(3R) -t:P>Jv>-3-<;i^ (2R) -2- ( (1 R) -3, 3-v7 
}]/:t.uiy^a^>f-)U) - 2- t:FP^v-2 -7xx;i/X:$^y X- hSrffiViT, 

^Ji^j4 8 tmm(D:^^xmmvx^mi\:'^^^m7tu m^m^mthxn 

fee 
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^H-NMR (CD3OD, 5ppm) : 1. 5 8-2. 4 3 (8H, m) , 3. 

15 3. 96 (5H, m), 5. 35-5. 55 (IH, m). 7. 24- 

7. 42 (3H. in) , 7. 5 5-7. 6 2 (2H. m) , 7. 93, 8. 06 
(IH. 2*s) 

5 . ESI-MS (m/e. (C18H23F2N2O3+H) +<tbT) :353 

mmm e 9 

( (3R) -1- brDUi^>-3— f;t/) ;<^JV (2R) 
-2-" ( (IR) -3, 3->^7;i/:tDv^P^>5^;i/) -2-bKa4->-2 

10 ( C3R) -b°uU>?>-3— <;!/) (2R) -2- ( (IR) -3. 

3 -z^yjv^^ai^^ u^y^jv) - 2 - h H v- 2 - :7xx;i/Xi$' /x- h 

^H-NMR (CD3OD. (5ppm) : 1. 5 0-2. 2 6 (8H, m) . 2. 
15 57-2. 84 (IH. m). 3. 01-3. 85 (5H. m). 4. 08-4. 
36 (2H. m) ,. 7. 2 4-7. 4 0 (3H, m) , 7. 5 6-7. 6 3 (2 
H, m) , 7 . 9 2-8. 0 3 ( 1 H, m) 

ES I -MS (m/e, (CigHgsFaNgOa+H) +i:bT) :36 7 
HiSf !l 7 0 

20 ( (3S) -1- i^^/yf^^M ifo'j>^>-3-<;v) (2R) 
-2- ( (IR) -3, Z--jy)V-taz/^u^>^}V) -2-hHa^>'-2 
-7xX;i/X^/X-h ' — 

( (3S) -lfP'Ji^>-3-l';l/) (2R) -2- ( (IR) -3, 

3~-Jy)V-^u=yi7U^y^}V) -2-t }^o^>'-2-7xx;i.Xi5'/x-h 

^H-NMR (CD3OD, (5ppm) : 1. 5 9-2. 2 8 (8H, m) , 2. 
62-2. 86 (IH. m), 3. 08-3. 90 (5H, m). 4. 13-4. 
35 (2H. m) , 7. 2 6-7. 4 5 (3H. m) , 7. 5 7-7. 6 6 (2 
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H. m) . 7 . 9 3-8. 0 7 ( 1 H. m) 
ESI -MS (m/e. (C20H26F2N2O3 + H) +<i:bT) :3 6 7. 

^mm 7 1 

2- ( (3S) -1- ifDUi^>-3— x9";i/ (2 

5 R) -2- (.(IR) -3. 3-z^yji^tU->^U^>9-JV) -2-bFP4^'> 

2- ( (3 S) -eDU>^>-3— 1-;!/) X5";P (2R) -2- ( (IR) 
-3. 3->?:7;i':fDS/i57P^>5^;l/) -2-b KD4^5>-2-7xx;i/X^y 

'H-NMR (CD3OD. (5ppm) :1. 50-2. 27 (11H. m), 
2. 89-3. 30 (3H, m), 3. 40-3. 83 (2H, m), 4. 17 
-4. 25 (2H, m), 7. 25-7. 40 (3H, m), 7. 57-7. 6 

6 (2H, m), 7. 92, 7. 98 (IH. 2*s) 

15 ESI -MS (m/'e, (C20H26F2N2O3+H) +ibT) :38 1 

mmm 1 2 

2- ( (3R) -1- (-r^y^5^;i/) if 3— r;p) x5^;i/ (2 

R) -2- ( (IR) -3, 3->^7;i/^D>-^n^>5^;l/) -2-bFD^>- 
- 2 - 7 xX;i/X^ y X- h • 
20 2- ( (3R) -tfDUv>-3— f;W X5^;i/ (2R) -2- ( ( 1 R) 

-3. z--Jyyviru-yi>U'r\yj-)V) -2-hHo^>^-2 -7xx;i/Xi5^y 
x-h^ffiV^T, 8i|Wl^i(D;^STM31LTSM{b^i^^Ml^, ^fi 

^H-NMR (CD3OD, (5 ppm) :1. 50-2. 28 (11 H, m), 
25 2. .8 8-3. 8 4 (5H, m) . 4. 13-4. 28 (2H. m) , 7. 24 
-7. 41 (3H, m), 7. 57-7. 64 (2H. m). 7. 88, 7. 9 

7 (1 H. 2 * s ) 

ESI -MS (m/'e. (CaoHggFzNaOg+H) -^tLT) :38 1 
^»!l7 3 
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( (2R) -1- (>r^//5^;i/) tfPUv>-2— (2r) 

. -2- ( (IR) -3, 3->^7;U:tPy^D^>5";i/) -2-hFD^'>-2 

( (2R) -fcfDUi^>-2-'fJW (2R) -2- ( (IR) -3. 

5 . S-z^yjU:tUi^^uO^)l) -2-bHn:^^->-2-7x-;PXi5^yx-h 

^H-NMR (CD3OD. (5ppm) : 1. 5 7-2. 2 3 (lOH. m) . 
3. 14-3. 43 (3H. m). 4. 15-4. 2 6 (2H, m), 4. 31 
10 -4. 39 (IH. m) . 7. 2 8-7. 42 (3H, m) , 7. 54-7. 5 
9 (2H, m) . 7. 9 3 (IH, s) 

ESI -MS (m/e, (C19H25F2N2O3 + H) +tbT) :367 
MM'M7 4 

1- (-r$y^5^;i^) r&i^>-3—ijp (2r) -2 - ( (ir) -3. 

15 3->?7;l/;tD>-^P^>5^;i/) -2-b F^4^v-2-7xx;l^X:$^/X— 
^ • — 

7'^^i?>- 3-^)1 (2R) -2- ( (IR) -3. 

o^>5^;p) - 2-t HP^v-2-7xx;^x^yx-^^IIViT^ ^»J4 

20 'H-NMR (CD3OD, (5ppm) : 1. 5 5-2. 2 5 (6H. m) . 3. 

17-3. 2 9 (IH, m) , 4. 10-4. 2 0 (IH. m) , 4. 3 3-4. 

4 0 (IH, m) , 4. 5 5-4. 6 5 (IH, m) , 4. 7 2-4. 8 1 (1 

H, m) . 5. 3 2-5. 4 0 (IH, m) , 7. 26-7. 41 (3H, m) , 

7. 5 8-7. 6 4 (2H, m) . 7. 89 (IH, s) 
25 ESI -MS (m/e, (C^.K^oP z^zO^+H) *tbX) :33 9 

MMm 7 5 

(1- (-r$y^^;i/) y-^^i^y-s—iM ^^)v (2r) - 2- ( (i 
R) -3. 3--jyMu-y^u^y^)V) - 2 -h I^P^^j/- 2-7xx;i/X 

^/X-l ^1^:^ 
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7ii^i^>~3~^)V^^)V (2R) -2- ( (IR) -3, 3-z^y)Vf 

D5/>7D^>5^-;i/) -2-t:HD^>'-2-7x-;vxi5^yx-h&ffiViT, m 

^H-NMR (CD3OD, <5ppm) : 1. 6 0-2. 2 6 (6H, m) , 3. 
5 10-3. 36 (2H. m), 3. 77-3. 96 (IH. m) . 3. 99-4. 
16 (IH, m), 4. 17-4. 48 (4H. m), 7. 25-7. 43 (3 
H, m), 7. 55-7. 66 (2H. m). 7. 69, 7. 72 (IH, 2* 
s) 

ESI -MS (m/e, (C18H23F2N2O3 + H) +iLT) :35 3 

10 mmm 7 e 

2- (1- (-r^y;<5^;i^) Tii^i^>-3—(M jl^}V (2R) -2- 
( (IR) -3, 3-i>y)V:^Uiy!7U^>=^)V) -2-\=.Yu^-y-2-y 3:. 

2- (yif>s^>-3— TjP) x5^;i/ (2R) -2- ( (iR) -3, 3- 

^H-NMR (CD3OD, a p pm) : 1. 5 5- 2. 2 5 (8H, m) , 2. 
71-2. 87 (IH, m), 3. 14-3. 30 (IH. m). 3. 84-3. 
20 9 2 (IH, m) , 3. 9 7-4. 0 7 (IH, m) . 4. 13-4. 2 8 (3 
H, m), 4. 32-4. 42 (IH, m), 7. 26-7. 39 (3H. m), 
7. 56-7. 63 (2H, m), 7. 74 (IH, brs) 

ESI-MS(m/e, (C19H24F2N2O3 + H) ^.JiUT) :36 7 

mmmi 7 

25 (3a.R, 6aS) -2- (-f^/^^jl/) b FD->^ n^.>^ (c) 

bfn-;^- 5— r;{/ (2R) -2- ( (IR) -3. 3 ->^:7;i^:tnv^D^ 
y=^)V) -2-bHP^r>^-2-7xx;i/x^yx-h — i^igj^ 

(3 aR, 6 SiS)~:i'^^\LYUz/i7U^y'$^ {c)\iU-)V-^-^)V (2 
R) -2- ( (IR) -3, 3--Jy)VtUz/^U^y^)l) -2-\iYu^>' 
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- 2 - 7 X - / X- h Srffl ViT, 48 t ll^<Z);^STi2lS LT^M 

^H-NMR (CD3OD. 5ppm) : 1. 5 0-2. 40 (lOH. m) , 

2. 78-3. 40 (5H, m), 3. 58-3. 73 (IH, m). 3. 79 
5 -3. 90 (IH, m). 5. 16-5. 38 (IH, m), 7. 24-7. 4 

0 (3H. m) , 7. 5 0-7. 6 3 (2H. m) . 7. 8 0 (IH, d, J = 
18.9Hz) 

ESr-MS (m/e. (C21H26F2N2O3+H) +tLT) : 3 9 3. 

mmm 1 8 

.10 1, 3- t r an s - 3- ( (-r$yp^5^;i/) 7$y) v^a75^;i/ (2R) 
-2- ( (IR) -3, z--J-y)]/-tui/^u^y^)V) -2-bKn^>— 2 

- 7 31 - ;i/x^ y X— h • —^^m, 

1, 3- t r an s -3-7^/vi^D7'^;V ( 2 R) - 2 - ( (.1 R) - 

3, Z--y'7)\/'^Ui/^u^y^)V) -2-hFD^>/-2-7xn;i'Xi5^yx 

^H-NMR (CD3OD, 5 p pm) :1. 51-2. 22(6H. m),2. 
3 5-2. 6 2 (4H, m), 3. 10-3. 40 (IH, m), 4. 13-4. 
35 (IH. m), 5. 00-5. 21 (IH. m), 7. 20-7. 40 (3 
20 H, m) , 7 . 5 0-7. 6 5 ( 2 H, m) , 7 . 7 0-7. 8 8 ( 1 H. m) 

ESI -MS (m/e. (C18H22F2N2O3 + H) +tUT) :35 3 

imm 79 

1. 4- t r an s -4- ( (■I'^yp^^^;^) 7$/) y/^P^^'>;i/ (2 
R) -2- ( (IR) -3. 3-e^7;i/:tPy^D^>5^;t/) -2-bKa=|=^^^ 
25 - 2 - 7 xX;[/X^ y X- h • 

1, 4 - t r an % - J iy^u^:i^y)\, (2R) -2- ( (1 R) 

-3, Z-V'J)\/'tUl/CfU^y^)V) -2-t Ho=^'>-2-7xXJl.x^y 
X-h^ffiV^T, ^Mfy4 8t|^^®;^i£TMabT^Mfb^tl*iliiL. ilfe 
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^H-NMR .(CD3OD, (5ppm) :1. 0 0-2. 2 8 (m. 1 5H) , 
3. 00-3. 70 (m, 3H), 4. 66-5. 07 (m. IH). 7. 22 
-7. 4 3 (m, 3H) . 7. 5 5-7. 6 8 (m, 2H) . 7. 7 4 (d. J 
= 0. 8Hz, lHx7/l 0) , 7. 92 (s. lHxl/'7). 8. 02 (s, 
5 1HX2/10) 

ESI -MS (m/e, (C20H26F2N2O3 + H) :^(hLT) :38 1 

mrnms o 

.1, 4-cis-4- ( (^^y^^Jl) T$y) '>^a^4^y;P (2R) 

-2 - ( (IR) -3, 3 -zyyJV^Uzy^u^y^)V) -2-hFn4^->-2 

10 - y X - ;i/x^ y X— h ' —mBim. 

1, 4-c i s-4-T^yi^^ti^^>^JU (2R) -2- ( (1 R) - 3, 
3->?:7;i/:tD'>57D'^>5^;W -2-t HD^>'-2-7xr:;i/Xr$'yx-b 

15 ^H-NMR (CD3OD, appm) : 1. 2 1-2. 3 6 (1 5H, m) , 
3. 2 0-3. 4 0 (IH, m) , 3. 4 0-3. 7 0 (IH. br) . 5. 0 
1 (IH, brs). 7. 23-7. 48 (3H, m). 7. 50-7. 60 (2 
H, m) , 7. 6 0-8. 3 6 (IH, m) 
ESI -MS (m/e, (C20H26F2N2O3+H) +tL'T) :38 1. 

20 mMM 8 1 

3- ( (-r$/^^;i^) 7$ 7) y''a\d)V (2R) -2- ( (IR) -3, 
3 - v7;i/:tD'>^P^>5^;i/) - 2 - b HD4^>-- 2 -7xx;t/X^yx- 

3-7^/7'Dbf;V (2R) - 2- ( (IR) -3, ^--JyMu-y^U 
25 ^>5^;i/) -2-fc FD4^5:/-2-7xX;VXi$'yx-h^ffiViT, II»J48 

'H-NMR (CD3OD, 6ppm) : 1. 5 0-2. 2 6 (8H. m) . 3. 
10-3. 42 (3H, m) , 4. 23 (2H. d, J = 6. 2Hz) . 7. 2 
2-7. 48 (3H. m), 7. 54-7. 90 (3H. m) 
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ES I-MS (m/e. (C17H22F2N2O3+H) +iLT) :341 

3- ( 7$y) 7°Pb> (2R) -2- ( (1 

R) -3, 3-zyyjV:tU>'^U^>^)l^) -2-bHD4"'>-2-7xn;i/X 

3- (:A^)l^7^y) y°U}d)U (2R) -2- ( (IR) -3, 3-z^y)V 

10 • ^H-NMR (CD3OD, 6ppm) : 1. 5 5-2. 3 0 (8H, m) , 2. 
9 5 (9/4H, s) , 3. 0 7 (3/4H, s). 3. 15-3. 50 (3H, 
m) , 4. 10-4. 34 (2H, m) , 7. 2 5-7. 48 (3H. m) , 7. 
56-7. 80 (3H, m) 
ES I -MS (ra/e. (C ^^^24^ 2^ 2O 3 + H) * tLX) :355 

15 m&m 8 3 

4- ( (-r$/p^^;v) 7^7) (2r) -2- ( (ir) -3. 3 
--Jyj]^:tui^i7 n^y^jV) -2-hFP4^v-2-73:-;i^xj7/x-h • 

4-7^/7'5^;i/ (2R) -2- ( (IR) -3, 3-i^yMU-ypU^ 
20 >5^;V) -2-t:HD4^->-2-7xn;l/XiS'/X-h$fflUT. lli6SM4 8i: 

w[m(D:smx9!i^mvx^m<t^<^^mmv. m^mm^ntvxmco 

'H-NMR (CD3OD, 5ppm) : 1. 17-2. 3 0 (lOH. m) , 
3. 14-3. 40 (3H. m), 4. 12-4. 26(2H, m), 7. 22 
-7. 40 (3H, m). 7. 55-7. 66 (2H, m), 7. 75-7. 8 
25 6 (IH. m) 

ESI-MS(m/e, (C18H24F2N2O3 + H) +i:LT) :355 
Il»!l8 4 

(1- (-r5y^5=-;i/) bf^Uy>-4— f;i/) (2r) - 2- ( (i 

R) -3. 3-z^yJVtU-4-\i]^U^>^iy^uO^)V) -2-h Hp4^S^ 
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tf^U>^>-4-<;M5^;P (2R) -2-. ( (IR) -3, 3-v7;i/:t 
□ - 4 - 1: H P^^vv^ u^y^JV) - 2 - h Hp=^^v- 2 -7x-;l/X:$^y X 

^H-NMR (CDgOD, 6 p pm) : 1. 10-1. 42 (3H, m) , 1. 
6 8-1. 9 2 (4H, m) . 1. 92-2. 10 (2H, m) , 2. 99-3. 
13 (2H. m) . 3. 22-3. 48 (IH. m), 3. 70-3. 82 (1 
H, m) , 3. 8 9-4. 2 2 (4H, m) , 7 . 2 5 - 7 . 4 1 ( 3 H, m) , 
10 7. 56-7. 65 (2H, m), 7. 75-7. 91 (IH. m) 

ESI -MS (m/e. (C20H26F2N2O4 + H) +,hbT) :3 97 
MMM 8 5 

(i-7$>^yh°^us?>-4— r;i/) ^^ji^ (2r) -2- ( (ir) - 

3, 3--yyj\/^ny^u^>^)i) -2-h:HP^v-2->^3i-;i/X^yx 

15 - b • -m^m. 

tf^u>^>-4.-'r;i/p^^;i' (2R) -2- ( (ir) - 3. s-i^yjv^t 

uy^u^y^jV) -2-t Hp=^->-2-7xz:;I/x5^7x— M 4mgom 
7jc5^y5^;i'3j>;l/AT^ FO. 0 2 0mm^C, lH-}d^V-Jl- 1 JV^ 
^^2.-y>mmm,6. 3mgS:rX>'-rvype;i/X5^;i/T$>0. 0 0 8ml& 

20 ixi^.^m\zxi 2mrmi^vrco Kmm^mm'^m\^. mmn^>'^)ts¥M 

'H-NMR (CD3OD, <5ppm) : 1. 0 8-2. 2 2 (IIH, m) , 
3. 01 (2H. t. J = 13. 57Hz) , 3. 24 (IH. m) . 3. 82 
25 (2H. m) , 4. 02 (IH. dd. J = 6. 12, 10. 9 5Hz) , 4. 
. 10 (IH, dd, J = 6. 12. 10. 95Hz). 7. 31 (3H. in), 
7.6 0 (2H, d, J = 7. 1 OHz) 
ESI-MS (m/e. (C20H27F2N3O3 + H) "'tLT) :39 6 

mmn 8 6 
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1- 7$-:^ytf^Uy>-4— r;i/ (2R) -2- ( (ir) -3. ^-v 

lf^'J>^>-4-^;U (2R) -2- ( (IR) -3. Z-Vymuz/^ 
5 u^y^)V) -2-b HD+>'-2-7xr:;i.x^yx-h<&ffiv\ usi^ijs 5 

^H-NMR (CD3OD. 6ppm) : 1. 6 1 - 1 . 8 2 ( 3 H. m) , 1. 
8 2-2. 2 3 (7H, m) , 3. 2 2-3. 5 2 (6H. m) , 5. 08 (1 
H, m) , 7. 35 (3H, m) , 7. 63 (2H. dd. J = l. 5 6, 7. 

10 0 5 H z ) 

ESI -MS (m/e, (CigH^sF^NgOa + H) +i:bT) :38 2 
^SIM8 7 

1, 4, 5, 6— Half U$i^>-5--l' ;^ (2R) -2- ( (1 

R) -3. z-i^y)V:tuy^u^y^)V) -2-bHa4^v-2-7x-;i/x 

15 ^/X-h • — m^:^ 

2- 5^:t^y^:^^-tMiKntfU$>^>-5-'r;U (2R) -2- ( (IR) 
-3, 3-i^7;i/:^n->/7D^>5^;i/) -2-kHn4^e/-2-7aix;i/Xi§^y 
x-hl8. 6mg(DXi5^7— ;HmmMfc, ^^--Xi/^;i/^jD^, 7jc^# 



H^T, n^nmz-x: mmm^\^tco R^^m^'^^^-i vm&v. mmzi o% 

20 :^i?-^^7-;i/^}[JP^fcm. ^^K^MJEM^T^eitiCif^S^'fb'&i^l 5. 

^H-NMR (CD3OD. (5ppm) : 1. 5 5 -2. 2 0 (9H. m) , 2. 
69 (IH. s) . 3. 2 0-3. 4 0 (2H, m) . 3. 80 (IH. s) . 
4. 23 (IH, dd. J = 4. 29. 11. 8Hz). 4. 39 (IH. dd. 
25 J=4. 29, 11. 8Hz) . 7. 36 (3H, m) . 7. 59 (2H. d. 
J = 7. 1 OHz) ,7.97 (IH, s) 

ESI -MS (m/e. (CigHgaFaNgOg + H) +i:UT) :353 
Il»!l8 8 

(4S)-i. 4. 5. 6— 7"h^hHntfU$>^>-4-^;i/>^^;i/ (2 
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, R) -2- ( (IR) -3. 3--Jy}V:tUz^i^a^y^jV) -2-bHD4=^>^ 

( (4S) -2-5":t::^7^:^+f-t:FDeU^i^>-4— r;l/) ^^JV (2 
R) -2- ( (IR) -3. 3->?7;V:ta>'i7D^>5^;W -2-kHD:^>' 

^H-NMR (CD3OD, (5ppm) : 1. 5 0-2. 2 2 (9H. m) , 3. 
2 0-3. 4 0 (2H. m) . 4. 11-4. 4 7 (2H. m) . 7. 3 3 (3 
H. m) , 7. 6 1 (2H. d. J = 7. IHz) , 7. .9 8 (IH. s) 
10 ESI -MS (m/e, (CigHzaFgNjOg+H) +<J:bT) :3 53 
HMf !l 8 9 

(4R) -1, 4. 5, 6-7^h^li]^afc!U$S^>-4— rjV^5^;i/ (2 
R) -2- ( (IR) -3. 3-y7;i/:tD'>^P^>5^;i/) -2-bFD^i^ 
-2-:7 3r-;i.X^/X"-h 

15 ( (4R) -2-5^;*-4^y^^l^-hHPt:U$i?>-4— r;W (2 
R) -2- ( (IR) -3. 3--yyj]^:tUi/i7UO^)V) -2-kHn^>' 
-2-y Ju-JVJL^ /JL-h^m V^T, ^MM 87 t H^O^iSTMS bT^M 

.^H-NMR (CD3OD, 6ppm) : 1. 5 4-2. 2 6 (6H, m) , 3. 
20 05-3. 75 (5H, in). 5. 39-5. 48 (IH, m), 7. 20-7. 
47 (3H, in) , 7. 5 3-7. 6 9 (2H, m) . 7. 93-8. 18 (1 
H, m) 

ESI -MS (m/e. iC ^.H^^F ^O^+H) ^tVX) :3 39 
25 ##^J 1 

(2R) -2- ( (IR) -3. S-i?yA:tU~^^a^>^)l) -2-bH 

u^zy- 2 -7jixj|/i^ig 
(X@l) 

(2R. 5R) -2- (t-7*5^Jl/) -5- ( (IR) - 3 -:t=^^y v^^^; 
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-5-yx.-)V-l, 3~z^:t^Vy>-4-t>:SLZS (2R, 5R) 
• -Z-.it-':^^)^) -5- ((IS) -S-:t^'J>'^a^>J:)V) -5-7 

D. if-;t^;/A (S e e b a c h) ^(D:^^ [Tetrahedron, 40 
5 #1 3 1 3- 1 3 24H (1 9 8 4^) ] {-tJ^oT-^^Ufc (2R. 5 R) - 2 
- (t-7^5^;i/) -5-7x-;i/-l, 3->':t+y^>-4-;r>5 1 Omg 
©7^h^bFP7'^>2 0ml -^4^1^p<5^;U'J >m h U 75 Hlml 

10 > 1 ; 5 m 1 mm^M^. MfCl . 5 Bf r4ii#L.7^Co ;KJt&M^imX5^;KCT# 

M.^n^h^^y^- (mmmm:^=¥-^>y'mm:r.^jv=i 5/i~i o/d 

ICTffiMb, mmit^'^^'tn^tll 5 Omg. 25 4mg^S*lcWi:bT#fc. 
15 ^n^^n0AL#:@5S«NMR(DNOE<fcD^^L.fc, 
(z:i@2) 

(2R, 5R) -2- (t-y^)l^) -5- ( (IR) -3, 3->?7;i/:tn 
->i^n^>5^;p) -5-7ain;U-i, 3 -i^:t4^v^>- 4 -^TX^-^g^ 
(2R, 5R) -2- (t-T'^^;!/) -5- ( (IR) -3-:t^Vi^^n^ 
20 .>^JV) -5-7x-;P-l. 3-z^:t^V^y-4-:t>2. 8s<D^UU:^ 
3 0 m 1 ^^{C> ^?^T> =7 y fb>^X5^;l'75 /mi^4 .89ml ^ia^. 

BS$vU;i;y;i':^J7A^D-7biJ7'^7>r- (^iii^i^ : ^^lJ->/Pi?x5^;i/ 

25 =2 0/1) {;iTMM hmmit^m 2 . 4 g $#rc, 
(X^3) 

(2R) - 2- ( (IR) -3, 3-i^7;W:tDv^D^>5^;i') -2-bH 
(2R, 5R) -2- (t-:;^5^;W -5- ( (IR) -3, 3-i^y)V^U 
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XiS' 7 -Jl/ 3 0 m 1 mmz. 1 N7Kmtir h u AtK^^ 10ml ^MX. 

. }cT3^w$i#bfc„ p^i5'y-;i/^MffiM^^, Kmw^A^\zx^mv. vx5" 

1 . 6 6 g ^mco 

(2R) -2- ( (IR) -3, 3-z^y)U:tuy^u^>^M -2-hH 
10 (X@l) 

(2Ri 5R) -2- (t-7*5^;W -5- (4-i7Pa7x-;i/) -1. 3 
- >^:t^y ^ >- 4 XD-^*^ 

(2R) -2- (4-i7DD:7x-;V) -2-t:Hn^>/i|^l 6g (ijt^sp 
, 6- 1 6 5 6 9 5E«) ©A4^1^->'S:n^>;i/X> (1 0:1) 4 4 0 m 1 j^l^^C, 
15 t!;t;V7;i/5^t H2 3ml, p- h;i/X>7.;l/3}^>^ • — 7KSl#!3 2 Smg^jli 

2mmmmmmvrco E}:K-m^m^:r.^)v\zxf^ML. immm:^m^hv^j^ 

'r^^tiz^r)mmit^!^i4g^mco 
20 (xm2) 

(2R) -2- ( (IR) -3. 3--Jy}V:tOzy^U^>^)l') -2-bH 
o^v-2- (4-i7na7x-;i/) 

(2R, 5R) -2- (t-y5^;i/) -5 - (4 -iJ7 o 07xx;i/) -1, 3 
-5^^=^y^>-4-:e->^ffll\ ##f!jl t|5|||©;&StT^^'ft;-&!^^^3t 
26 bfc, 

#%0-!l3 

(2R) -2- ( (IR) -3. 3->^7;i/:rn->^a^>5^;i/) -2-kH 
□^S^-2- (4-7;V:t-P7x:n;V) f^jg 

(2R) -2- (4-7;i':tD7xX;l') -2-t:Kn^x@^^ (iffigiiie- 
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1. 6 5 6 9 5iH^) m^m2 tmm(D-:^mzxmmi\:^f^^mmLrz. 

(2.R) -2- ( (IR) -3, 3 -v7;i/:tP'>^^nA>5^;0 
5 (2R) -2- (y'u=Ey3i-Jl) -2-bHD+vif^ (#IB¥6-16 5 

##f y 5 

(2R) -2- ( (IR) -3, 3--Jy)V-tX2i^i7U^y^)V) -2-bF 

□ ^->-2- (4-^ N^->7x:::;i/) 
10 (X@ 1 ) 

(2R) -2-p< h^>'7xZi;i/-2-t:HP^>'IP®g(D'&^ 

(2R) -2- (^h^>^7xii;0 -2-tHa^5>x^yx-b 

(Journal of chemical society. Parkin 
. t rans 1, 2 2 5 3-2 2 5 5 (1 9 9 2^) fB«) 19g(D^^y-;i/ 
15 5 0ml mWiZ. 3 NTKSg'fkli- h U AtK^^^ 50ml ^Jn^, ^iatCT 12^ 

(X@2) 

20 (2R) -2- ( (IR) -3, Z--^y)VirU-yi7U^y^}V) -2-th* 
(2.R) -2- (^ h^5>7x-;i/) -2-bFo4^->S^^^ffiViT. 

25 ■ (2R) -2- ( (IR) -3, 3 - □•^>5^;l/) -2-hH 

u^y-2- (2 -^□□7xn;i/) 

(2R) -2- ( (IR) -3. d--Jy)V:^uy^U^>^}V) -2-tH 

□ ^^-2- (2-^OD7x-;b) (#§B5p6-l 6 5 6 9 5IB®) ^ffl 

v\ ^m^\2t.nm(oiimzxmmi\:^m^mM\^tc. 
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(2R) - 2- ( (IR) - 3, 3 -v7;l^:tPy^a^>^;|/) -2-bH 

n^'>-2- (2. 4-v7;i/:tD7x-;i^) mm. 

5 (2R) -2- (2, 4-v?7;i/:tP7xn;U) -2-tHD:^^i/X 

T. 5irlf'7 6®:^S [ J o u r n a 1 of chemical soci 
ety. Parkin trans 1, 2 2 5 3 - 2 2 5 5 (1 9 9 2^^) ] 
(D^^^m^f^fco 2- (2, A--Jy)Vtuy:cZi)V) - 2 - 1 Hd^vI^^S. 

10 9 g © v'-r y D h;Ux— 7^;i/ 2 o m i mmz . mm t: x;l. 2 O m l U /I- 

ifAK2 g^m. ^^aicTi 3 Br^m^ufc, VLmn^'^'y^ vnmzxw^ 

15 (X@2) 

(2R> - 2- ( (IR) -3, 3-pyj]/:tUi/i7U^y^M -2-fcF 
D^>'-2- (2, 4->^>';i/:^n:7xx;i/) pm©fr^^ 

(2R) - 2 - (2, 4->^:7;i/:tD7xX;i/) - 2 - h Ko^vgM^fflV^. 
20 ##^J 8 

(2R) -2- ( (IR) -3. 3-y7;i/:tP'>^P^>5^;{/) -2-bH 
P4^>^-2- (1, 3-^yViy:t^V-Jl^-5--iJl) Wm 

(2R) -2- (1. 3-^>Vi^:t^'J-)l-5—()V) -2-t:FP4^>' 

(#r^i¥6 - 1 6 5 6 9 Stem) mmm2 tmm<D:^mzxmm<t 
25 ^tf^^jitrc, 
0mm 9 

(2R) -2- ( (IR) -3-7;i/:tP'>^P^>^;i/) -2-hl^P=lr-> 



-2-7xx;i/g^m 

(ligl) 
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(2R, 5R) -2- (t-:/5^;i/) -5- ( (IR) - 3 -ii\in^>'iy^ 

mmmixmi-^i^Tz (2r, sr) - 2- (t-yf;i/) -5- ( (ir) 

-3-:i-^Vi^^U^>^)]/) -5-7x-;l'-l, 3--J:t^Vy>-4-:t 

10 (2R) -2- ( (IR) -3-7Jl/:ro>'v^j7.o^>^;i/). 

(2R, 5R) -2- (t-:7'5^;i/) -5- ( (IR) - 3 -k Ha4^->v^i7 

15 1 0 

(2R) -2- ( (IS) -3-7)V:taz^^U^y^JV) -2-\iVu^i^ 
-2- (4--^nuyjL-)V) wmt 

##M2T#fe (2R. 5R) -2- (t-:/^^;!/) -5 - ( (IS) -3- 
^^Vvf^n^>5^;i/) -5- (4-5?PD:7xn;V) -i. 3-v:t=¥v^> 

20 -4-:t>^ffiVi, mm'id tmm(o:^m\zxmm^t^<^^m7thrco 
#%^J1 1 

(2R) -2- ( (IR, 4R) -3, 3 —yyJV:tU~ 4 ~\i}^n^yy^ 
u^>^)V) - 2 - b H a^y- 2 - 7xr.;i/itig 
(X^l) 

25 (4R) -4- ( (2R. 4R) -2- ( t -5-:t+V-4-7 
X-J1/-1, 3 ->':t^V^>-4-<;i/) - 1 -v^'n^>7^-;u y-fex— 
(3R) -3- ( (2R. 4R) -2- (t-7>jU) -5-;t-^y-4 
-7xn;i.-i, 3-5^:t^y7>-4— r;i/) -l-yi^nOT-:^.)]/ 7-fe 
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(2R. 5R) -2- (t-:ff-M -5- ( (IR) -3-:t+Vvi70^ 
-5-:7x-;W- 1, 3-i^:t^Vy>-4-tyi S 5msO)mm\d 
-JllmimmiZ. p- h;i/X>x;i/:^>^ • -7jcfPt/l Omg^Jnx., 1 2ii# 

■ i^nu mmih-^m i s 4 m g & 2 it^mom^m t Lxm^o 

(XS2) 

(2R. 5R) - 2- (t-:/5^JI/) -5 - ( (IR. 3 R) -S-bHD:;!^ 
10 :t>(D^^ 

(4R) -4- ( (2R, 4R) -2- (t-:/5=-;i/) -5-:t^y-4-7 
x:n;v-.i, s--J:t^v^>-4—()V) - 1 -v'^j7n^>-rn;p y-fe^^- 
M 6 9mg0T-feh~hU;VS:rJ?7K(2 : 1) 7. 5m 1 N-^5^;l/ ^ 

;i/j)^U>-:t^>'F 8 Omg.J^n2%4mit^X^^A7mmO. 2m 1 ^0*C 

*S7Jc«:^ h u ':7AT^^b3t, mm^mEEm^h. #e,nfeB^<^->u 

1 ) ^CTfflSL^^'fb-^ti 3 2mg VX^Co 
20 (X@3) 

(IR, 4R) -4- ( (2R, 4R) -2- (t-^^^;!/) -5-:t^V- 
4-7xx;i/-l, 3-v;f4^V7>-4— r;W ~ 2 -^^V UO^Jl 

(2R, 5R) -2- it-f^M -5- ( (IR, 3 R) -3-tFD^ 
25 zy-4-:t^ViyC?UO^}V) -5-7x— ;i/-l. 3 ->':t=lrV^>- 4 - 

^>3 2mg(Db°US?>lm l^lgtc, toTKI^^O. 5ml ^Jn^, ^S^CT 1 
NFfBm^^bfeo Kmm^wm:^^)VX^mv. tIc. iNi^, ia5fn:^:^7]cTjii^ 

?jfe?^m, MT^mm-^h^j^AxMrnhrco mm^mK^^u n^nr^imm^^ 

mmnm^U-^h^yy^- (KI e s e l ge 1^»*6 OF254. Ar t 5 7 4 
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4: X:^)V^%.m) . ^^7D□7l^;^A/7-feh>=2 0/1) tCTl^ML, 

2 7 m g ^m^wmn t bxntco 

(Ig4) 

(2R) -2- ( (IR. 4R) -3, 3 -v7;P:tD-4-h FP^vvi^ 
5 n^>9-JV) -2-bHP^5/-2-7x~;UP^CD-^^ 

IgSTWc (IR, 4R) -4- ( (2R. 4 R) -2- (t-7>;W - 

10 1 2 

b°^U>^>-4— TJi/ (2R) - ( (IR) -3, 3-i^y)l^a->^u^ 
>^jv) -2-bHD=^'>-2-:7xn;i/x^yx-h 

15 4-hFa^i/t:^Uv>l 0 g«):^PO^;i/A3 0 Om mmC7K}^T>^- 
nrnhfc. ^^^MJdES^f -5 z: i J: t> mmih-^m 1 8 g 

2 ) 

20 t-y5^;i/ 4- ( (2R) -2- ( (IR) -3, 3 ->?7;i':tP->^^ 

>5^;i/) -2-t l<p=^'>-2-:7xx;wxt$^/-i';i.:?f-=^i^) xh^kt^PtfU 
>?>-i (2H) -:^;i//i^^>'i/-b®^^ 

(2R) -2 - ( (IR) -3, 3-Vy)VtUiy^U^y^)V) -2-t:H 
p^S— 2-:7xx;VS^i?l 2 8mg®>?^5^;l';f;;VAT^ HSml^^fc, 
25 ;l'4?x;i/>?-r^iS^y-;i/8 ImgSriP^, 3 O^^rami^Lfc^, 4-tFP^-> 

- 1 - t - >'>^>';^j;i/fc;i.t:/^U l 2 l mg , mS7miti- h U "^A 1 

omg^jii;!5<cj)ax.> M{c3 o5^r«m*^ii.fc, KmL^mm:L^Mzxnm.i'. tk. 
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inns) 

fc°^Ui^>-4— r;!/ (2R) - ( (IR) -3, 3 - v7Jl/:tD vi' 

5 t-:/5^;i/ 4- ( (2R) -2- ( (IR) -3, 3 )V^U=y^f ■ 

. >^)V) -2-t:Fn^v-2-7xr.;i/X^/-1';i/:t=^v) xh^bHDtfU 
iP>-l (2H) -;^7;i'7}^4^i>^-M 6 2mg^l 0%mm-^^y-;i/5m 

nc^^u 1 2B#rBmi^L.fcm, mm^mmis^Lrzo mm^Ti^x-^^L. 

1 3 

if^U':^>-4— r;M5^;i/ (2R) - ( (ir) -3. ^-^jyjv^ujy 
15 ifu^yj-)V) -2-b]^D^>^-2-7xx;i^X:$^y.x- h 

20 (X@2) 

N- t -:7'h4^>';^j;i/4?x;i.-4-tf^U>^>;^i5^/-;i/<7)-&fig 
N- t ->^h4^i>;^j;l':^^x;Wyx^35^>^X5^;i/5 16mg05^h^tF 
n7'^>3 O.mmmc, 7lc?^T. 7ic^'fbU5^':7A7;i'^X«:7A2 0 Omg^in 

4 1 4mg^#fc. 
(X@3) 

tr^'je?>-4-<jM5^;i/ (2R) - ( (ir) -3, z-=Jy)Vituy 

C7U^y^}V) -2-t HO:^S^-2-7xX;i/Xr$^yx- hCD-^^ 
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1 4 

2- (hf^Uv>-4--r;W) X5^;l^ (2R) - ( (IR) -3. 3-y7 

t-:f^JV 4- (2-Xh4^v-2-:t4^yx5^UT» 5^h^tFDt!U 
i^>-l (2H) -1l)V-^^i^\^-h<D^^ 
6 0%?|&'l47jc^'fk;:M-Ue7A9. 1 gCDT^h^k Kp:7^>2 0 0ml ^^fc, 
10 ^?^T> >'x5^;i/3jNX/}sy»x5^;i.3 8. Oml^JiTL, 2O:^>P0lM#^, 
1 - t -:7>^>';ij;i//}^x;i/-4-tf^U H>3 i. 4 g®xh^t Hd:7^> 

5 0 Dm m^^?^TL, mm.mzx4 o:^mmwvrco Kmrn^mmj^^Mz 

15 H^aT^ C i: 0 mmit-^m 3 3. 5 g 5&#:rco 
(X@2) 

t-:f^)V 4- (2-xh=^^->-2-:t^yx5^;i/) T^h^t KntfU5^> 

-1 (2H) -ts)V-^^-yV-V<D^l3^ 

t-y^";!/ 4- (2-Xb^->-2-:t=¥yx5^U5^» T^h^hFnHU 

., 1 0%/t^i?'^A-^^ttii5 Omg$iD;l> 3 ^JEOtK^HK^T. 1 3P#rii 

MiS^ii*^. ^iS^MM^'r§^:ilc<j;^3gMffc:^ti3 3 4mg 

(Xa3) 

25 t-r^^;i/ 4- (2-hFD4^vx5^;i/) xh^bFPtfUv>-l (2H) 

t-.^^;!/ 4- (2-xb:^>^-2-:t4^yx5^;i.) xh^t: HDtfUi?> 
-1 (2H) -^;i/7K^>'U— h 2 6 3mg©7^h^k HD77>1 5m 
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^ -f h 5 ji t fco mm^UE.^i:-t^ ^Itiz^i) ^it-^^ 2 0 7 m g 
(X^4) 

2- (tf^i»'>-4— r;U) (2R) - ( (IR) -3. 

5 )V-tU=y^u^y^}V) -2-t FD^v-2-7x-;i.XiS7/x-h0'g-^ 

: t-:/5";l/ 4- (2-tFn4^vX5^;i/) xS^hKDt°US^>-l (2H) 

#%^J1 5 

10 3- (if^uy>-4— r;i/) ynif;i/ (2r) -2- ( (ir) -3. 3 
-~jy)Virui/ifu^y^)V) - 2 -h HP4^'>-2-:73:-ji/x^yx-h 
(3M1) 

t-y^JV 4- (3-Xh4^->-3-:t4^y:/Dh!;W T-h^bHDtfUS^ 
>-l (2H) -;?j;i/i}^4^v'l/-h(Z)'^^ig 
15 t-^^)V 4- (3-Xh:^5>- 3-;t4^yyD7°- 1 -xx;i/) ^-h^k 
HnlfU>^>-l (2H) -:fy)V:^^zyU-h (WO 9 5 0 1 3 3 6lB«) 1. 

-r^Ctiz^Ki^it^^? 0 Omg^#yc, 
20 (X@2) 

t-y5^;i/ 4- (3-bHP4^'>:;^nt?;W xh^t h*ntf u>'>- 1 (2 
t-7^5^;i/ 4- (3-Xb^v'- 3-:r^v:^Dtf;i/) xb^bl^ntfUv 

>-i (2H) -;^7;^j}^+>'i/-h^fflViT, m^mi 4xms tmm<D-:^miz 

25 T^M'ffc'&iKJ^MaiLfc. 
(X^ 3 ) 

t~y'^)V 4- (3-t:Fo4^v:/ptf;l,) xh^t KDtf U>^>- 1 (2 

H) -:^J;^7i^*^v'k-^^^ViT. 2 x@ 2^11^3 ^il^^io^^^iCT^ 
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^mm 1 6 

1, 2, 3. HPtfUS?>-4— r;M5^;i/ (2R)-2-((l 
R) -3. 3-v7;i/:ta'>^a^>5";U) -2-bFD^->-2-7x-;i/X 

5 t-f^)]/ 4- (l::KD^->^5^;W -3. 6 ->^b Fo fcf U 1 (2 

H) -iJjl'/j^^^i/I/- h (WO 9 8 0 6 7 2 Omm.) ^ffiV^T. ##M 1 2X@ 

##«SJ 1 7 

2- (4-lf^U-:^-U7^» X5";p (2R) -2- ( (IR) -3. 3- 

10 z^y)V:taiy^ u^y^ju) - 2 - fc Fa^'>- 2 -7x-;i^xj^ yx- h 

t-y5^;i/ 4-(2-hFP^S/X5^Ux»T-h^t:Fntf'J>^>-l (2 
H) -tDV-^^zyU-h (WO9 940 0 7 0IB«) ^ffiV^T, ##^12I@ 

1 8 

15 2- (1, 2. 3. 6-7^h^bHDl::Uy>-4— f;t/) X5";i/ (2R) 
-2- ( (IR) -3, Z-Vy)]/:tU-yt^u^>=^)V) -2-hFD^e/-2 
-7xx;i/x^yx— F 
t-T'^^;!/ 4- (2-hHa^~>x5^;i/) -3. 6 ->?b Fntf <J >^>- 1 
(2H) -:^7;V4^^>'l/— h (WO 9 8 0 6 7 2 O.fBtt) ^^l^^T. ##^«J1 2 

1 9 

(3R) -b^U>?>-3-^;i^^^;i. (2R) -2- ( (IR) -3, 3 

-~Jy )V:^u'y^ u^y^)],) - 2 - b Fn^v— 2 -7xx;i/x^yx- F 
t-^'f-}V C3R) -3- (bFD:^^5>^^;W xh^b FDbU>'>- 1 
25 (2H) -tl)V-^^-yV-V (Tet rahedron Asy mm e t r y , 

3#, 1 0 4 9K (1 9 9 2^) tm) ^m^^X. 2Xg2S:i;^'3 tl^ 

##M 2 0 

2- ( (3R) -l:f^Uv^>-3— fjl/) X5^Jl/ (2R) -2- ( (IR) 
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-3, 3-z^y)V:tUiy^aO^)],) - 2 -h HP#y- 2 -7x-;l>X^y 

t-y^)V .(3R) -3- (2 -Xh^z^- 2 xh^bF 
5 □k°U5^>-l (.2H) -:hJV:^^iyU-h(D^0Z 

X5^;i/ 2- ( ( 3R) -tf^U v>-3-^;i') L- (+) - 

^>x;i/®^ 0-5 0 8 3 2 liSm) 1. 1 5g<3DS^:t=^1i->2 0ml 

^^13, S?-- t -:/5=-;i/-i^;^7-3i^:^- h 7 8 Omg]3:tXl 0 XmWtA U "^AtK 
^^1 0ml ^a^CT3 O^^^fBl^^bfeo RJt^m^z^X^JlJL-y^MZ 

(X@2) 

t-:/^^;!/ (3R) -3- (2-t:Kn:^-vX5^JW T^h^h Hp tfU >'> 
-1 (2H) 

15 t-:/5^;l/ (3R) -3- (2-Xh^v-2-:t^yx5^;i/) 5^h^t:F 
OlfU>?>-l (2H) -;«7;i^/J^4^'>l/-M 4 3mg©^h^hKD:7^>5 
mm^JC, ^5^T> 7jc^'fk>;5"'>A7;i^^X'>A3 Omg^JP^, f^^^fCT 

LTiiy^h^jlbito ^«K^MJEM*T^Cli:(CJ;0^^{b-&tH 1 8mg^ 
20 #fco 

(X@3) 

2- ( (3R) -tf^>Jv>-3— r;W X5^;i/ (2R) -2- ( (1 R) 

• -3, 3-i^yjl:tai^^n^>^)\/) - 2 -t Ko^^S/-2 -:7xx;ixx^/ 
25 t-y5^;V (3R) -3- (2-tHD^>'X5^;|/)>h^t FntfU>^> 

-1 (2H) -:^)u^^zyU'-h^m^^x. mmmi 2xm2RU3tmm(o:^ 

#%^!|2 1 

2- ( (3S) -\d^Viy>-3-^M X^Jl (2R) -2- ( (IR) 
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-3, 3--JyMazy^a^>^)i') -2~\i\^u^z^-2-y^-)]^j:^ j 

X5";i/ 2- ( (3S) -e^Uv>-3— l-jW 7irx-h D- (-) - 

^yy'jm mm^ i o - 5 o s s 2 imwo ^^v^t. mm 0 tisim©:;^ 
mm 2 2 

(3R) -h°aU$;>-3-^;l. (2R) -2- ( (IR) -3. 3 
;P:tDv^^D^>5^;i^) -2-1:: Fa4^y-2-7xx;PX^/X-h 

t-:/5^;U (3R)-3-hKo4^v't!DUi/>-l-;;f7;i'j|?^>/l/-h (S 
10 yn. Commun. . 1 5#, 5 8 7H (1 9 8 5^) S^V^T. ## 

m 1 2X@2RCX3 <i:li<io:;^S{;:T^fk^t?^MitL;t, 
2 3 

(3S) -eaUS^>-3— f;V (2R) -2- ( (IR) -3. 
jU:tui^^n^>9-M -2-b: Hd^~>- 2 -:7ac-;i.x3^y X- h 
15 t--7*5";i/ (3S)-3-tFD:^-vh°DU5^>-l-;i!3;i'5}f^vl/-h(S 
yn. Commun. . 1 5#, 5 8 7M (1 9 8 5^^) 13^) ^ffil^iT. ## 
M 1 2 X@ 2 BlU^' 3 ^: [pI^O^&iStCT^M'ft^t!^^ Lfco 
2 4 

(3R) tfnU>^>-3-^;M5";i- (2R) -2- ( (1 R) -3. 3- 
20 i^7;i/:tn>/^ □^>5^;i/) - 2 - h Hp^->- 2 - 7xx;i^x^ y x- h 

t-y5=-Jl/ (3R) -3- (bHD^^v-^^^;!/) lfPU5^>-l-^;V/i?:^ 
vl^-h (JP9 6-1 0 7 3 64t3«) ^ffiV^T, mmi2Xm2RZS3t 

mm 2 5 

25 (3S) -bfaU5^>-3— f;i^p<^;i/ (2R) -2- ( (1 R) -3, 3 

t-7>;p (3S) -3- (t h*p^i/^5";w tfDUs^>-i-i7;i/7}^+ 

->l^-h (JP9 6- 1 0 7 3 64fHm) Sr^V^T, mmi2lM2mSZh 
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m^m 2 6 

2- ( (3S) -hfP'jv>-3— r;i-) X5^;i/ (2R) -2- ( (IR) 
-3. 3-z^yjV:tUzy^a^>^M -2-bFP^v-2-7x-;Ux^y 

6 (xm 1 ) 

2- (3S) -5-:t^y-l- ( (IR) - 1 - ■7ac:-;UX^;l/) 
t!nu>?>-3 — r;l/T-feT— h©-^^ 

(4R) -4- (tFn4^v;^5^;i.) -1- ( (iR) -i-:7x-;ux5^;0 
trDUv>-2-;r> (He t e r o c y c 1 e s. 5 246 3-24 7 
10 0 (1 9 9 9^)) 1 0 Omg 0^7 0 0 2ml ^^{', hVJi^JV7S.> 
0 . 0 7 5ml ^ >7;;V/j^:n;i. 0 . 041ml ^JP^, ^i&JCT 2 B# 

(X@2) 

2- ( (3S) -1- ( (IR) -i-7xx;i/X5^;i/) ePU>^>-3-'f;W 
x9^;i/ T-fex- h-cD-g-fig 

25 2- (as) -5-:t=^y-l- ( (1R) -l-7xXJ!/X5^;i/) 

If o U 3 — h9Omg0T-K-7tFD7^>2ml /gl^fc, 
^KJtT. 7K*{|:iJ5^'>A7;l/^X'^A2 5mg<^Jn;^, 2^»|^MLfco ^ 

^£?^Mm± h u 'j'A • 1 oymm^m^. 4 5 ^i^p^iM^^iUT-fe^-r f ^mltc 
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jiT^yo. 0 6 0ml msMTmm o . o 4 o m i ^jQ^. m^\zx 5 mmiSL 

5 p^^y-;i/=l 0/1) }CTi»MLM<t'&tf6 4mg*#;fe„ 
(Xg3) 

t-:?'^^;)/ (3S) -3- (2- (7ir5^;i/:t^-» X5^;i/) Hpu>?>- 

2- ( (3S) -1- ( (IR) - l-7xz:;l/X5"JW k!PU-/>-3-^ 
10 X5^;V T-fex- h6 4mg(Dp<:$'y-;V5ml^^lC, 7K^'fb/\'^>?>^A 

- 6 4 m g mux, "^U 3 ^flE©7K^#ffl^T. 2 1 mm^n^ V Tco KJ^m 

^■fe^-r hiijibfcm. mm^mm^^L. #e>nfc:^S(Di^PD3j>;i/Aimi 

^^fC, 5^- t -:/5^;V->?:^7-/}?^-h 7 8mgS.tXhUx5^;l/T^>0. O 
5^;u/^4^-y->=2/i) Jc:TM#b^g{fc:^#j3 4mg^#;/^o 

(XS4) 

t-y'^Jl (3S) -3- (2-hHP4^'>X5^;W t'P U 1 
20 ^^^z^U-hO^^ 

t-zr^)V (3S) -3- (2-T-fe5^;v:r^>'X5^;v) tf P 1 - 
;^7;i//i^4^5/l/-h-3 4mg©p<^y-;Hml^^{;:. ^^;^U'^A5 4mg2: 

25 mm^t^m 2 9 m g 
(X^i5) 

2- ( (3S) -\£niJiP>-3~^)V) X.^}V (2R) -2- ( (IR) 
-3, Z--jy}V'tU-y'^U^y^)l) -2-t:KP^v-2-7xx;l/XiS^y 
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. t-:/5";i/ (3S) -3- (2-t:FP4e/X5^;W fefDU>^>-l-*;!/ 
##|»J 2 7 

5 ■ 2- ( (3R) -bfaU$^>-3-^;i.) X5=-;i/ (2R) -2- ( (IR) 
-3, 3-y7;i/:tP'>^p^>5^;|/) - 2 -b Hd^'>- 2 -7x-;i/X^y 

(4S) -4- (,kKP^'>7<^;i') -1- ( (IR) -l-yx.-}Vx.^}V) 

10 bfc, 

#%^J2 8 

(2R) -tfP'J>^>-2— r;M5^;W (2R) -2- ( (IR) -3, 3 
--jy)V-tu-y^u^y^M - 2 - b Fn^v- 2-7xx;i/X;$^>^x— h 
t-:f^)V (2R) -2- (tFP4^v^5^;W tfPU>?>- 1 
15 vl/- h ^fflViT. 1 2 2 SiOC 3 i:i^;^©;5^^tT^M'fb-&tf^M3ifi 

##^«J2 9 

)V (2R) -2 - ( (IR) -3, 3 -i^7;i/:rP'>^ 

p^>5^;i/) -2-fc Hp^;^-2-73:x;vx3^yx— h 
20 t-:/5^;i/ 3-t:FP4^->Tif5^5^>-l-;^;;i/3i?^vl/-h (W09 7 4 
2 18 9|2«i) SffiV^T, #%^!ll 2Ii@2RriC3 t(5|i|(0;&^{CTaMit:^i^ 

##^J 3 0 

7if5^S^>-3.— f;M^;V (2R) -2- ( (IR) - 3. Z-z^yM 
25 P'>:^P^>5^;i/) - 2 -h HP^Sx-2-7xX;i/X^/X-h 

t 3 - (k HP=^v;<5";V) 7-ii^v>- 1 -:^3;i//K^>'l/-b (E 

ur. J. Med. Chem. , 3 4#. 363-380 (1999^) ) 

##f!l3 1 
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2- iJ^'^z^y-Z—Ol) JL^A (2R) -2- ( (IR) -3. 3- 

t-7*5^;V 3- (2-hFn^rvX5=-;i/) 7if5"v>- 1 -;^7;l/4^4^S/l/- 
h (W09 4 1 2 1 8 iiam) ^m^^x. m^mi2xm2Rmtmm<D-^m 

#%^!) 3 2 

3- X>F.-8-rifbV^D [3. 2. 1] :t^^^-3— fJI/ (2R) - 
2- ( (IR) -3, 3-S^yA^U->^a^>^)V) -2-h:HD^'>-2- 

10 t-y^^;!/ 3-X>H-3-h FD^^^—S-TiftfS/iJ^p [3. 2. 1] 
;^/7^>_8-;^;^3j^4i^l/— (Drug Me tab. Dispos. . 2 

o#. 5 9 6-6 0 2 (1 9 9 2m ) ^m^^T. 0mmi2XM2msstm 

3 3 

15 3-7-jftf'>^P [3. 3. 1] y:f-9— r;U (2R) -2- ( (1 R) 
-3, 3-z^y)\^:taiyC^u^>^jv) - 2 -fc Ha^'>- 2 -7xx;i/x>y 
x-N 

t^y^JV 9-t KP^v-3-T1ft:$/iJ7D [3. 3. 1] y:^>-3- 
;^3;VJi^^i/l/-h^fflViT, ##f 111 2 x@ 2^1:1)^^3 t|wi^cD;^?£lcTSM'ft;-& 
20 i^^^iiUfc. 

3-X^V- 8 -T1fb:'>^D [3. 2. 1] ^ ~ 3 (2 
R) - 2- ( (IR) - 3. 3-i^7;i/:tDv^P^>5^;i/) -2-b}<'a^^-> 

-2-7xx;i/x^yx-h 

25 (Ig 1 ) 

3-X4^y-8-^>$^;i.-8-Tift:S/^P [3. 2. 1] :ti7^>-3- 

8-'^>S^Jl/-8-71fh*>'^a [3. 2. 1] ^i7^-3-:t>3 3 2nig 
(^)>^^h4^5>XiS^>9ml^mc, 0'C}CThv;Pp<5^;KVvT:t>-h5 5 0 
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m g , Xi$7 y -7;i/ 0 . 2 5ml mSiz 'J t - zfV^i^ F ^mkHa^td^, 

5 xmrnhmmit-^m 2 3 e m g 

(X^2) 

^^JV 3-X=^V-8-^>>^;U-8-7iflf~>i57D [3. 2. 1] :tiJ7i5^ 
8-':^>v;i'-8-T1ftfvi^D [3. 2. 1] :t^^>-3-:j!3;i/7}fxhU 

10 ;i/2 3 emg^mmmsm 1 m^b. 1 2\^mmmm^i^rc^. 7k^m&^^ 

15 mJ.^)V=i/i) {::TMMb^M<t:'&tf2 2 5mg^#fco 
(X5g3) 

(3-X^V-8-^>>?Jl/-8-Tift!'>^0 [3. 2. l]:t^^i5'-3- 

-r;i/) ^5^;^ (2R) - 2- ( (ir) - 3, z--jy)V:tuz^^u^<.y=^}V) 

- 2 - k Ho^v- 2 - >'xx;j/x^/x- h©-^^!^ 

20. 3-X^y-8-^>>f;i/-8-T1fH->i^D [3. 2. 11 

>- 3 -:^7;i'7i?^'»- h ^ffiViT. ##M 1 3x@ 2 mm^m i2xm2t 

(XU4) 

3-x4^V-8-7ifb'->^D [3. 2. 1} ^- 3 ~-( }V:^^JV (2 
25 R) -2- ( (IR) -3, 3--:/7;i/:tO>'^n^>5=^Jl/) -2-bKD:^^S/ 

- 2 - 7 X x;i^x:$^ y X- h (D-^m 

i3-JL^V-S-^>zyJl-8-rif\ii^^a [3. 2. 1] :t^^-3- 
-OV) ^^)V (2R)-2-((lR)-3. 3-i^yjU:ta->^U^>^M 
-2-t Ko4^S'-2-7xx;i/Xi5'yx-h 8 2mg©yi$'y-;i/5ml j^^ 
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.{3, ymiiinyi^^A-mmmmi smg^snx., tk^hh^t. ^^u^mzr 
2mrmwLrco.. K^^m^±^^ mmhtz^. mm^mK^^v. mmit-tm 

5.5mgSr#;t. 

. 5 (3aR. 6 aS)-:t^3^bHa->^P^>3^(c)t:D'-;i/-5-^;i/ (2 
R) -2- ((IR) -3, 3-VyMui/ifU^y^)V) -2-hHD4^'> 
- 2 -7x-;i/x^yx— h 

t-:/5^;i/ (3aR. 6 aS) -5-t HP^v'\^1^-tHD>'^D>^>i$' 
[c] tfD-Jl'-? (IH) --fyJV-^^-yV—V (W09 8 0 6 7 2 OlBic) ^ 
10 ffiV^T. 1 2 IS 2 B:tX3 <h|Wl^(0;^iS}CTS®^b^#i^Mj£U/co 

3 6 

2, 4-c i s -2-h'n;i/tf^Uy>-4— r;i/ ■(2R) -2- ( (1 R) 
-3, 3-z^y)V:tuiy^u^>^M -2-t:Fn:^->-2-7xn;i/x^y 

15 t-y5^;V 2, 4-c i s -4-hFD:^v-2-tfx;i/T-f^t HotfU 
5^>-l (2H) -;^;i/3i^^S/WN^^ViT, ##«a|i 2Xg2RU^3i:|^^ 

#%«3J 3 7 

(4-hHa^vfcf^Uy>-4->rjV) ^5^;W (2R) - ( (IR) -3. 

20 3 -py )i:tni^^ u^y^ju) -2-hHD4^>— 2-:7xx;ux^ yx- h 
t-:/5";i/ 4-p<5^l/>5^h^tHPfU>'>-'l (2H) -*;i/3i?^>'^ 

25 l^^iC, $iC)^T. 1. 6 3M n--:r^JV^)^^J^y^^^ymm. 8 7m 

tVrdk. t-^^)V 4-:t=t^Vxh'7t HPtfU>>>-l (2H) 
^v>-h5 0 Omg<Dxh^tFP77>5mm^<feMTL, ISli^mtCT 1 
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5 t-Zf^JV 4-bKD:^5/-4- (bHD^5^^5^;i/) xh^hHPtfUv' 
>-i (2H) -:^7;i/3}^^i/i/-hcD-&^ 

-h 9 8mg©T-h^t:b'D7^>-7jc (1 : 1) 2ml^^t. N-^5^;P ^ 

:^ H U <^ AT^^^U;^, ^ii^MJEM^U, mmit'^^^ 1 .1 5mg ^#fco 
(X@3) 

(4-hHD:^>'tf^'jS^>-4--r;i/) (2R) - ( (IR) -3, 

15 3->^7;i/:^D>/i^P^>5^;i/) -2-h: HP+->-2-7x-;i/XiS7yx- h 

t-y5^;i/ 4-tHn^5/-4- (t:Hn^->^5^;U) ^^h^tFPtfUS^ 

>-i (2H) -:^7;i/3}?4^'>^-h^ffiv\ 2xm2i^zS3tmm<D:^ 

mzTrnmih^m^m^vfco 

20 #^^J 3 8 

(IR) -l-bf^U>^>-4— r;i/X5^;i/ (2R) -2- ( (IR) -3. 

3 --Jy)V-tuzyi^u^y^)]/) - 2 - h Kp^->- 2 -7xx;ux^yx- h 

t->^5^;i/ 4- ( (IS) -l-tHP^vX5^;i/) xh7tHDfc!US?> 

25 -1 (2H) -:^;UJl^^>'i/-h(D'&^ 

(R) - (+) -a!-pC5^;i.-4-b°US^>p<^/-;H 0 3mg©2%^^ 
^iafCTl. S^fel^^^bfco ^j;£:?^^i2:7-r hMUm ^^SMJE^^b. 
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mgRUl Nym^t-r h U 4m 1 ^tnX. ^mzx 1 mfiO^Wi^rco J^mW. 
t-:7>;i/ 4- ( (IS) -l-}-\iU^zy3L^)l^) T^h^h KDtfU5^> 

-1 (2H) -:fy)i:^^-yu-h^m^\ 0%mi2j:m2ms3tmm(D:^^ 
izxmm^'^'^^mmhrco 

10 3 9 

2- ti^^vyx5^jW (2R) -2- ( (IR) -3. 3 ->^7Ji/::j-a'>^ 

n^>5^;t/). --2 -^h Hn4^'>- 2 -yx:z;i^x^/x- h 
t-:f^j.l 4- (2-t: h*n^->x5^;W 7^h^kHnif^>?>- 1 (2H) 

-;^7;i/7!^4^~>i/-h*ffit^^. 2xm2ms3tmmi(D:^mzxmmit't 

15 <^^M5tUfcc 
##«r[| 4 0 

■ 2-T$./X^;U (2R) -2- ( (IR) -3, 3 --yy)P:tu->^ 
y^)V) -2 -h FD^->-2-73cx;i/x3^yx"h 

20 rj^^3 tnm<o-^mzx^^^m^m^htc. 

3- T$yyofcf;i/ (2R) - 2- ( (IR) - 3, 3 ->^7;i/:tO y/; p 

^>5^;t/) - 2-b KD4^v-2-:7xx;i/x^yx-h 

3- (>5^;i/T$y) yat:!;t/ (2R) -2- ( (IR) -3, 3~z^yjV 
•tuiyjf u^y^)V) - 2 - b HD^->- 2 - 7j:x;i/x^yx-h 

(Xgl) 
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3- {^>i^JU7^y) yotr;i/ (2R) -2- ( (IR) -3, 

3-7^y7°Pt:;P (2R) -2~ ( ( 1 R) -3. 3 -^^y;!/:^^!^^^? □ 
^>5^;W -2-hFo^i/-2-7xx;i/XiS'yx-h8 7mg0^i$'/-;i/ 

5 mm\z^>xr)Vy'}i f 3 smg $s?g.cTiiD;i. ^^^(cT 3 o^ymmi^i^rz: 
10 ^mit-^m^nrco 

(X@2) 

3- (^>>?;i/ T^y) T'otr;!/ (2R) -2- ( (i r) -3. 

3 -z^yjv:tuiy^u^>^)]/) - 2 - b Ho4^->- 2 -7xn;vx^yx-h 

15 3- (^>>^;i/7^y) yoif;i/ (2R) -2- ( (ir) -3. 3--:^y 
jV:tu -yif u-r^ry^^-)]/) - 2 - 1 H p^v— 2-y x::z;i/x^ y x- h (cML, 

(XS3) 

3- ypt:°;i' (2R) -2- ( (IR) -3. 3->'7;V 

20 :^Ul^^U^y=y-)V) -2-t:HD4^>/-2-7xX;l/X^/X— hCD-^^ig 

3- (^>>?;i/ 757) r^ntf;^ (2R) -2- ( (ir) -3. 
3-~Jyj]/:tniy^u^>^M -2-t:FP^->-2-7xx;i/Xi5'yx-h 

25 i^iS^MiEEMS b , -^^{b^i^ 3 2 m g ^#fc„ 

•##^J 4 3 

4- 7$/y^;i/ (2R) -2- ( (IR) -3. 3 ->^7;V:tP'>^ 

-2-bKD4^v-2-7xx;i/x^yx-h 



wo 02/04402 PCT/JPOl/05987 

107 

#^^4 4. 

1, 4- t r an s -4-7$/'>^DA4^y;l/ (2R) -2- ( (IR) 
-3, S-z^yjV^Ujy^u^y^Jl) -2-I::Fa^'>-2-7x-;t^X^y 
5 X-h 

t-,:7*5^;i/ N- (t r an s ~4-\i\^a^iy-yira^^i^JU) A'^ — 
h (WO 9 4 2 4 0 9 3tm) ^ffiVi. ##^SJ l 2X@2SlC;3 

m^m4 5 

10 1, 4-c i s -.4-y$y'>^P^4^v;t/ (2r)-2-((ir)-3. 
3 -v7;i/:tn'>^n^>^;V) - 2 -b Fa^v'- 2 -7ji-;vx^ yx-h 

t->^5^;i/ N-(c i s -4-t: HD=^^>'i/i^p/\4^>/;i/);jf7w-A'p^~h (W 
09424093 |E«) ##«a| i 2X@2 S:tj^3 tl^a^^^^tCTM 

15 ##fil4 6 

1, 3 - t r an s - 3 -T$ / v'^ py5^;i^ (2R) -2- ( (IR) - 
3. 3->^7;i^:^P'>^n^>^;i/) - 2 -h Fo^y- 2 -:7xx;i^x^yx 
-F 

t-:/^^;!/ N- ( t r a n s - 3 -t Hn4^^e^^D7'5^;W A't^— h 
20 (WO 9 4 2 4 0 9 3fB«^) ^ffiVi, ##^!| 1 2X@2S:t)?3 tmm<D:^m\ZX 

1. 3-c i s -3-7$y v^py^^;!/ (2R) -2- ( (IR) - 3, 
3 -z^yju^nz^jf u^>^jv) - 2 - h FP4^s^- 2 -7xx;wx^yx- h 
25 t-'f^)^ N- (c i s-3-t:HP^v->^P:/5^;V') :^j>-A'p<.-h (w 
09424093 13®) V\ 1 2 Xg 2 3 t |WIti®;^^}CT^M 

##^J4 8 

(IS, 4S) -4-T$y-2-v^P^>T-x;[/ (2R) -2- ( (1 
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R) -3, Z-zyy}V-tUi/iPU^y^)V) -2~\iY^u^i/-2-yx.-)VJL 

t-7*5^;U N- ((IS. 4S) -4-tFP^>'-2-$/i!7P^>xnJl/) 
:^3— A'^— h( J o u r n a 1 of medic inalchemis try, 
5 3 5#, 3 1 9 6 (1 9 9 2^) fS®) ^m^\ 2JM2mS3t.mm. 

4 9 

(IR. 3R) -3-7$yy^n^>5^;|/ (2R) -2- ( (IR) -3. 

3-i^y)U:tuiy^u^>^)V) - 2 - b Hn^>- 2 - 7x-;kx^/x- h 

10 (XU 1 ) 

t~7*^;l/ (IR. 3R) -3- ( (2R) -2- ( (IR) -3, 3-5^ 
7;i/:tav'.i^n^>iS^» - 2 -fc: Fp^v'- 2 -^x-Jl/X^y-fjl/rfc^i/) 

##f!l4 8-e#7c t -t/^^;!' (IR. 3R) - 3- ( (2R) -2- ( (1 
15 R) -3. 3 -zPy)\^^Uiyi7 a^-y^Jl) - 2 - b H □=lr>'- 2 -^Ji— ;l/X 

20 (Xg2) 

(IR, 3R) -3-T^y->i^n^>^;i. (2R) -2- ( (IR) -3, 

3~z^yjV^u.i^i^u^>^jV) -2-t Hn4^5/-2-7a:x;i/x^yx-b 

(IR, 3R) -3- ( (2R) -2- ( (IR) -3, 3-i? 
25 yMuzy.Cfuo^)],) -2-\i\ia^i^-2-y^:=.)VJL^/^)V^^i/) 

zy^u^>^>-i-ti)it^=^>^u~h^m\^\ mmmi 2xm3 tmmo^m 
P%m5 0 

e^Uv>-4— fjU (2R) - ( (IR) -3. 3-v7;i.^D'>^D^ 
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>5">)|/).-2-bFD^'>-2- (4-7;P:tD7x-JP) x^yx-h 
(2R) -2- ( (IR) -3, 3-z^y)V^Uz/^U<y^)V) -2-hK 

5 ^mm 5 1- 

b°^'jv>-4-^;i/ (2R) - ( (IR) -3. 3-v7;P;rDv-;^P^ 
(2R) -2- ( (IR) -3, ^-iPyMUzy^U^y^f-)]^) -2-tF 

#%^J 5 2 

tf--s'Ji^>-4— (2R) - ( (IR) -3. 3-y7;i/:ta->^P^ 

-2-bHa4^y-2- (4-yp^7x-;p) x3^/x-h 
(2R) -2- ( (IR) -3, 3 ->'7;i/:to$/^7n^>5^;i/) - 2 - t H 

15 □^5^-2- (4-7*D^7xx;i/) i^i^^^vi> ^mi 2xm2:^n3 
0mm 5 3 

b:--^U>^>-4 (2R) - ( (IR) -3. 3 - v7;i-:f n -> 
>^;i/) -2-hHP^->-2- (2. 4-i^7;i/:tD7x-;0 X^/x-h 
20 (2R) -2- ( (IR) -3, 3-z;>y)U:tUiy^U^y^)l) -2-tH 
P^v'-2- (2, 4—yyMuy3L=.)V) mWt^m^K ##^J12Xig2R 

##f !j 5 4 . 

bf^U>^>-4— (2R) - ( (IR) -3, 3-y7;i^:rPv^P^ 
25 y^M - 2-l::Ha^y-2- (2 -t^PP7xX;V) x^yx-h 

(2R) -2- ( (IR) -3, 3-v7;l/:tP>'i^P^>5^Jl.) -2-t:F 
P^>'-2- (2-ri7Pn7xXjW imSffll^i, #%Ml2XSg2S:U^^3i:|Si 

##^?!I5 5 
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lf^U>?>-4-^;i/ (2R) - ( (IR) -a, 
>5^;W -2-hFp^v-2- (1. 3 -^>yv:t^y-;i/- s—f;!/) x 

(2R) -2- ( (IR) -3. 3-i^7;^=i-Dv^D^>5^;|/). -2-t: F 

.5 D+i/- 2 - ( 1 . 3 -'^>y>?:t4^y-;i/- 5 — r;i/) l^m^ffiVi, #^^J 1 

!l 5 6 

bf^US;?>-4-^;U (2R) - ( (IR) -3, 3 ny^O^ 

>^A) -2-bHp^~>-2- (4-en;i/:7x-;i/) x^yx-h 

10 (XS 1 ) 

t-y5^;U 4- ( (2R) -2- ( (IR) -3, 3->?y;i.:tPS^^P^ 
>5^;P) -2-l::HP^->-2- (4 - b'x;i/:7xx;i<') x^y>f;i/:^-4^'» 5=- 
h^kFPtf U>^>- 1 (2H) -:^7;i/3|^^->^-hCD'&^ 
##^J5 2-e#fct-y5^;V 4- ( (2R) -2- ( (IR) -3, 
15 7;i/:tP>'iJ7D^>^;i/) -2-t:KP4^i>-2- (4-yD^:7xx;W Xr5^ 
y'f;i/:t=^-» •T-h7tHPt!U-:^>-l (2H) -;^j;w>}?=^-->1/-m 2 5m 
g 0>';r^i^-> 4 m 1 mmiZ. ^U\ZX}fZLJV hVn- 7'5^;i/XX 0 . 1 0 m K 
h^^T. hU7a:X;i/A^i^>>A2 Omg^iin^. ^^#H^T1 1 OX:\ZX 

mx5^;i/= 4/1) izxmmL^mit^m 9 o m g 

(1^2) 

t-y5^;i/ 4- ( (2R) -2- ( (IR) -3, 3-z>yjU:taiy^u^ 
25 -2-t:FP+v-2- (4 -lfx;V7xx;v) Xi5'y-r;V:t-^-» 7^ 

h9bHPtru5>'>- 1 (2H) -ti)u^=^->u-h^m^K pmn 2xm3 

tmm(D:^m\zTmmit'^<^^nm\^rco 

m^m 5 7 

lf^US^>-4— f ;l/ (2R) - ( (IR) -3. 3-y7;i/:tPy^P^ 
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t-y^^Jl 4- ( (2R) -2- ( (IR) -3, 3-zyy)VtUzyi7n^ 
>^)U) -2-t: Fn^>/-2- (4 -X5^;i/7xr:;i/) jl^ y ^ )V:t^>') x 
5 N^bHDlf US^>-1 (2H) -tl}V-^^zyU-h(D^^ 

mmms 6rmct-y^)v 4- ( (2r) -2- ((ir) -3, s-e^ 

7Jl/:tn->i7o^>5^;i/) -2-t:Ha:^v-2- (4-}d-)Vy jl-ji) 
/'f;i':r^-» T-h^hFoliU:>?>- 1 (2H) -:«JJUjJ^^->1/- b 5 Omg 

(Xg2) 

. t-'f^JV 4- ( (2R) -2- ( (1 R) -3, 3-z^y)V:tUz^^U^ 
y^Jl) -2-t: Kd:^5/-2- (4-X5^;i/7aiX;i/) X:$'y-r;i-:t=^S/) X 
15 h^t FntfUi;>-l (2H) ##^ajl2X@3 

##^rf| 5 8 

lf^Uv^>-4— fjl/ (2R) - ( (IR) -3. 3-v:7;i/:ta'>^D^ 
>5^;i/) -2-t::FP4^'>-2- (4 -pC^;P73^-;V) x^/X-h 
20 (X@ 1 ) 

t-':r^jv 4- ( (2R) -2- ( (IR) -3, S-i^y)l:taz^^u^ 
y^)V) -2-bHD:^5/-2- (4- (bHP^~>7^5^;U) 7xx;W x^y 
^)V:i-^y) T^h^t FotfU v>- 1 (2H) -:t>;i/7)^^->l/-h©'&^ 
. ##^!I5 6T#;fct 4- ( (2R) -2- ( (1 R) -3, 
25 7.;>:^n>'^5'D^>5^;W - 2 - 1 H D^^^S^- 2 - (4 -lfx;i/7xX;U) X:$^ 
y-r;i/:r^v) xK^t Fal:fUv>- l (2H) -*jV7l^^vl/-h e 9mg 
Oxh^t Fo7^>-7j< (1 : 1) 2m\mmz. iaa-^^i^^f h U "^^A 8 5 

mg. ]3:rX2%Egi?>ft;:tx5'i7A0. im.\^Qx,\zxn7i. mi^\zximm 
mwhti. Kmm>zwm.-rY^)^h.^m7L. ^\zzo6^fmw\^tc^. imx 
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5 fco ^iiSrMJBEMSU #e>nfe^S*i^5fffl^gi7 0Thi^^:7^- (K i e 
s e 1 g e 1^"6 OF2S4. Ar t 5 744 (p^;i/i57l±M) , ^4^it>/|^mx 

(Xig2) 

t-:/^jv 4- ( (2R) -2- ( (IR) -3, 3-i^yjV:i-niy^a^ 
10 -2-t:FD^->-2- (4- ( (7±^}\^:t^zy) ^^JP) y j^-Jl) 

Xi$'y-r;i/:r^>') xh^t:HotfUv>-l (2H) -:tiJVS^i^U-h(D^ 

t-^^)V 4- ( (2R) -2 - ( (IR) -3. 3-i?7;i/:tPv5'D^ 
>5^;i/) -2-kHD:^>— 2- (4- (t KD^ix;^5^;i.) X^S? y 

15 -r;!^:^^^/) -T-h^t HntfiJ$^>- 1 (2H) -tlJl:^^z^U'-h4 2mg(D 
. iJ7nD3j^;i/A2ml^^{c, h 'Jx^;i/T5>0. 0l5mK»@^M0. 0 

iiiiK i^^.^jvT^yid^)i^>2mgmu^mXs mmizximmmwhrzo 
mf^m^wmx.9-)vx^mu 7jc> mm-kmyKxiwAm^^i^. M7mmi-hv^ 

20 - (K i e s e 1 ge 1 "^^^e OF254, Ar t 5 744 i;<JV^^m) . ^4=-i^ 

xmc, 

(XS3) 

t-y^jV 4- ( (2R) -2- ( (IR) -3, 3->^7;U:tO'>i^P^ 
25 >5";U) -2-bb*0^->-2- (4-^5^;i/7xx;U) Xi$^y-r;P:t^v) 7^ 
h^bHPtfUe^>-l (2H) -;^;;i^#4^vi/.-h©-&fig 
t-7>;U 4- ( (2R) -2- ( (IR) -3, 3->^7;^:tDvl^7□/^^ 

>5";u) - 2-t.Hn:^>'-2 - (4- ( (y-^^)Vt^z/) ^5=-;!/) 7xx;u) 
XiS'y.-r;u:t+v') T-h^kKneu>?>-i (2H) -:t;;i/j}^^S/u-h4 2 



wo 02/04402 PCT/JPOl/05987 

113 

ym^m^y. nm.'^m\zxi6mmm^Lrco RBm^±y-(hmj^u mm 

^ME^i h . mm<t^!^ 3 7 m g ^#fco 
(X@4) 

5 tf^Uv>-4-^;i/ (2R) - ( (IR) -3. 3->?7;i.:ra>'i7D^ 
>5^;W -2-t:Kn^v-2- (4 x^yx-h©-&^ 

t-y5^;i' 4- ( (2R) -2- ( (1 R) -3, 3 ->?7;i/:rDi/f> 
>5^;W --2-fc:Hu:^>>-2- (4 -^5^;!/7x-;l/) Ji^ y -i )V:t^zy) 
h^hHPtfUe^^-l (2H) -;^7;i/xjf4^->U'-h^^V\ #%^J12X@3 

10 tlf^(^:^i*}CTM{t:^ii;^M3gU;^cc 
##f !l 5 9 

t^^u-:^>-4— r;M5";u (2R) -2- ( (ir) -3, 3->?:7;w:t 

15 (2R) -2- ( (IR) -3. 3-v:7Jl/:^-p>'iJ7P^>5^;i/) -2-bF 

a:^i/-2- (4-iJ7na:7xx;W mmmSN- t -':fh^-y:^)V-^-)V- 4 
-fc!^Uv>;<^y-;i/^ffiViT, #%|?!ll 2X3g2S.rX3i:|WI#o:3^^JCT^ 

#%f !i 6 0 

20 h°^Uv>-4— r;i/^5^Jl^ (2R) -2- ( (IR) -3, Z--jy)V^ 

ujy^u^y^}]/) -2-bKp^>^-2- (4-:/D^7xx;t/) x^yx— 

Jl 

(2R) -2 - ( (IR) -3, Z-z/y}V:^U-yi7U^y=^)V) -2-t:F 

25 -tf^uv>p^i5'y-;p$fflViT, 2Xig2:s:riJ3 tnm(Di5m\zxmi 

#%f !i 6 1 

. br^u-:^>-4— r;i/;<5^;i^ (2R) -2- ( (ir) -3. z-^jy)],^ 

Uzy^u^y^M -2-bi Hp^~>-2- (4-Hxjl/7xx;i/) xrS^/x- 
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Jl 

mmme o-vmct-zr^)i 4- ( ( (2r) -2- ( (ir) -3, 3- 

-jy)Vtui^^u^y^)i) -2-hb*n^v-2- (4-:/Dt7x-;w x 

6 2 

tf^U'::^>-4-^;M5^>>l/ (2R)-2-((lR)-3. 3-i?y)\,:t 
ui^^u^y^jV) -2-bHa4^->-2- (4-^^;i/73i-;i/) x^/x- 

10 mmme ix-m^t-y^ji 4-(((2r)-2-((ir)-3. 3- 

i^yjl:^aiy^u^>^JV) -2-t:FD^v-2- (4 - tf-;|/:7xx;i/) X 
:$^7-r;i/:t=^-» 5^b^kHntfU>^>- l (2H) ->57;i'7l^:^^->l/- 

6 3 

15 b°^'j>?>-4— r;M5^;i/ (2r) -2- ( (ir) -3. s-z^yjv^ 
□ '>^a^>^;i/) -2-hKa^'>-2- (4-x5^;i/7xx:;i^) x^/x- 

Jl 

6 1 xmrz t - 4-(((2R)-2-((1R)-3, 3- 

i^y)V:tnyi7a^y^jV) -2-bFD^i/-2- (4-exjP7xx;i/) x 
20 i^y^)V:t^iy) y^^JV) 5^h^hHnfcfUv^>-l (2H) 

6 4 

bf^'j>?>-4-'f;M5^;i/ (2R) -2- ( (IR. 4R) -3. 3->^ 
7;i/:tD-4-b f^P4^'>y^n^>5^;l/) - 2 -h Kd^->- 2 -7xx;i/X 

25 ^yx-h 

(2R).-2- ( (IR, 4R) -3. 3 -S?7;i/:tO- 4 - t; FD^=^v5/i^ 
D^>^;i/) -2-t:h'o^v-2-7xx;H^^Rt/N- t -:/h+v^;i/z}? 
x;i.-4-tf^U>^>p^i5^y-;i'§fflViT, 2x^2^10^3 tua©;^ 
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#%0!!6 5 

. 2- (b°^Uy>-4-1';i/) X5";l/ (2R) - ((IR) -3, 
;|/:tO'>^D^>5^;U) -2-b.KD^'>-2- (4-^on7xn;u) x^y 
x-h 

5 (2.R) -2- ( (IR) -3, 3 -^?7;U::rPVi^n^>5^;0 -2-bF 
(4-^nD7x-;l/) SMRU: t - ^5";!/ 4- 
i^jL^jV) T^h p-t: HDt:U (2H) -:^7;i/zi^^vl^- h^ffiViX. # 

#Mi 2xa2S:tX3 i|sia<^;^mcT^e<bi'&#;<&i^]tU:^, 

##«HJ 6 6 

10 2- (H^Ui^>-4— r;i/) x5^;i/ (2r) - ( (ir) -a, 

)U:i-U>'^U^>^JU) -2-bFD^v-2- (4 -7''D^7x-;i/) x^y 
x-h 

(2R) -2- ( (IR) -3, 3-z^y)V:tni^^U^y^}V) -2-t|« 
n:^^v'-2- (4->''u^7xx;i/) mm:BLZSt-y^^)i 4- (2-tHP4^ 
15 vX5^;i/) 7=-h^t:HPlfU>^>-l (2H) -;i7;i/jJ^^5^I/- S^^V^T, # 

##^HJ 6 7 

3-X>K-8-Ttflf'>^P [3. 2. 1] ^^3^-3— (2R) - 
2- ( (IR) -3. 3-v7;i/;rPy;^P^>5^;i/) - 2 -h Hp^^S^- 2 - 
20 (4-^pP7xx;v) xj^yx— h 

(2R) -2- ( (IR) -3. 3->^7;l/5rP->^P^>5^;i/) -2-kK 
n^i>-.2- (4-^ pp:7xx;1/) f^i?:S:tX t 3-x>H-3-t: 
FP^x-8-T1fb''>i:7P [3. 2. ij ;ri5'^>-8-;^j;i/#^->l/-h$ 

25 6 8 

3-X>t^-8-yiflfv^P [3. 2. 1] ^^:$^-3— r;i/ (2R) - 
2- ( (IR) -3. 3-z^y)]^tUzy^u^>^Jl) - 2 -k Hp4^->- 2 - 

(4-:/p^7xx;i/) x^yx-h 

(2R) -2- ( (IR) -3. 3 --jy)\^:tUi^^UO^)V) -2-1::^ 
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KP4^v-.8-7lft:S/i^P [3. 2. 1] -ti^i^^y-a-tijyT^^z^U-h^ 

m^m 6 9 

5 3-X>F-8-7lfHyj7a [3. 2. 13 :t^3^-3-^JV (2R) - 
2-- ( (IR) -3. 3-v7;i-:tD'>^P^>5^;P) -2-bHD^v-2- 
(2, 4->?7;i^;ra7xr:;l/) x^yx— h 

(2R) -.2- ( (IR) -3, 3-i^y)V:tUi/^U^>^)V) -2-hH 
D^v'-2- (2, 4->^7;U:tn7x:n;U) l^m]StlXt-7'g^;i' 3-X>H 
10 -3-kFD^v-8-Tlflf>'^P [3. 2. 1] :t^^>-8-:^)l^^iy 
V- V V^T. 1 2 X@ 2 JttX 3 |^ao;5-^{CT^M'ffc;-^#?^m3i b 

##^!I7 0 

(3R) -hfP'j>^>-3-<;i/ (2R) -2- ( (1 R) -3, 3-v7 
15 ;W:tP->^P^>5^;U) -2-hHP4^'>-2- (4-7;i/:tP7xx;i^) x^ 

yx-h 

. (2R) -2- ( (IR) -3, 3 -z^yjV:tUzy^U^>^A) -2-bK 
■ P=^>'-2- (4-7;!/:tP7xx;|.) t - 7*5^;i' (3R) -3-b 

FP+'>lfPU>?>- l-;^7;i^/}?4^vl/-h€fflViT. ##^(11 2Xg2M3 

#3tfll7 1 

(3R) -ePUS^>-3— fJV (2R) -2- ( (IR) -3, 3-5x7 

)V:tuz/^u^yj-)V) -2-bFP^y-2- (4-^PP7xx;i/) x^y 

X-h 

25 (2R) -2- ( (IR) -3, 3 -z^yjU^Ui/^u^>^JV) -2-hK 
P^v-2- (4-rJ'PP7xr:;l/) f^i^RlK t - 7>;i/ (3R) -3-tH 

m^n 7 2 
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(3R) -lfDUv>-3— f;i. (2R) -2- ( (IR) -3. 3-^7 

(2R) -2 - ( (IR) -3, 3-i^7;i/^D>'5'0^>5^;W -2-tH 
5 (4-ZfU^y3:.-}V) fmiBLZSt-:f^)V (3R) -3-tH 

7 3 

(3R) -fcfn'Jy>-3— r;l/ (2R) -2- ( ( 1 R) -3, 3-S?7 
10 Mui^^u^y^M -2-1:: Kp^->-2- (4 -p(^;i/7x-;i/) x^y 
x-h 

##«ri|7 2T'#fet-7'5^;U (3R) -3- ( ( (2R) -2- ( (IR) 

-3, ^--Jyjvtuy^u^y^M -2-t:HP^v-2- iA-fu^ty 
xx;i/) Xr^'/'f;!/) ^r^v-) t°PUs^>-i -;^7;i//}^^>-l/-K^ffiVi, ## 

15 m^QJMi 'Bom^m bit mm(D-^m\zx^mit'^^^^m vtc. 

7 4 

(3S) -tfPU>^>-3— (2R) -2- ( (IR) -3, 
)V:tUiy^U^>^M -2-bFa4^'>-2- (4 -7;i^:tP:7xx;i/) 

yx-h 

20 (2R) -2- ( (IR) -3, z-~Jy}V-tu=yi;u^y^}V> -2-bH 
p=^->-2- (4-:7;i/:tP:7xx)i/) if^5:r;t-:/5^;i/ (3S) -3-t: 
FP4^->tfPUi^>- l-:^j;U4^4^->l/-h^ffiUT, 2Xg2S:t;3 

. ##M7 5 

25 (3S) --brPUy>-3— f ;i/ (2R) -2- ( (1 R) -3. 
■ Mu-y^u^y^jv) -2-bFP4"->-2- (4-:^pp7xxji/) y 
x-h 

(2R) -2- ( (IR) -3. 3--yy)V:tny^n^y^M -2-hK 
P4^>'-2- (4-i^PP7xx;i/) imS:t;t-:/5^;U (3S) -3-hH 
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7 6 

(3S) -bfDU-:^>-3— r;i- (2R) -2- ( (ir) -3. 3-^7 

(2R) -2- ( (IR) -3, Z--jy}VtU-y!PU^y^}V) -2-fcH 

n:^-->-2- (4-7'o^7x-;w) s^^s.iJft-:/5^;i/ (3S) -3-tF 
n4^>'t!nUv=>-l-:^7;i/4?^v'l/-h^ffiViT, 2XS2S:<aC3 t 

##^J 7 7 

( (4S) -2-^:t^V^^ithHDb!U$>^>-4-<;U) (2 

R) -2- ( (IR) -3. z--jy)V-tuy^u^y^}V) -2-\iYu^iy 
- 2-73ir:;Px^/x— h 

2- ( (4R) -2, 2->^^5^;i<'-l. Z-V-t^V^y-A-^M X:$^ 

2- ( (4R) -2. 2->'^5^;i/-l, 3->?:t^y^>-4-< 

T-tTT— M . 0 g05^x5^;i/x— 7^;i'2 9 m 1 mmz. ^J^T, 7j<S{t:u 
20 ?^^Ay;i'5xr>Aii Omg^jjDA., ll?aS{;:Ti 2^FBm*1^bfco 

^mimict^ <it.\z^y) mmit-^m 7 s 2 m g 

(X@2) 

1. 2- ( (4R) -2, 2->^^5^;i/-l, Z--J^^Vyy-^-^)V) 
25 X5=-;!/7e?H©-&^ 

2- ( (4R) -2, 2->5^5^;i/- 1, 3-v:t^V^>-4-'f;i/) XiJ' 
>- l-:t-;P7 8 2mg(Di^i^X5^jI/2 Iml^^fC, hUX5';P7^>l. 
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R^^. -^fo^oT. mmif-?^;rrbTi.iTt)J;v:»^^i:2;^v^b5c;!)7;i/^ 
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(1 9) R«d57jc^M^T^'5»^3Il 3^ 14. 15, 16> 17Xf*18fa 

20 (2 0) ATW\u^>m^> i&m7)v^jim. M7;i/^-;i/^wfgi^T;i/ 
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(2 5) A^^J^^iC (apo) 



wo 02/04402 PCT/JPOl/05987 

128 

,20 



(apo) 



10 moit^mo 

(2 6) A"*^^ (api) 
-(CH2)k-B" ;^N-r2° . . 
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